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NOTES AND COMMENTS. 


Industry, Education and Research. 


The inter-relation of these three subjects cannot 
be too frequently dwelt upon, for on their proper 
acceptance by the manufacturing world the progress 
Dr. W. Garnett, formerl 
educational adviser to the London County Council, 
said he had divided scientific research as applied to 
industry into three stages :—(1) Inception.—The 
purely scientific investigation conducted in the re- 
search laboratory, frequently with no definite prac- 
tical object beyond the desire on the part of the 
investigator to extend the boundaries of knowledge. 
(2) Adaptation and Standardisation.—The practical 
adaptation of the discovery to a manufacturing pro- 
cess on small scale; the testing of the results and 
the removal of the difficulties which occur in prac- 
tice; the standardisation of processes and parts. (8) 
Commercialisation,—The adaptation of apparatus 
and processes to manufacture on a commercial scale, 
where cost of production is a prime factor. ‘‘ It is 
in they second stage essentially,’’ he contended, 
** that German Kultur has had pre-eminence. It is 
in this stage that neither scientific societies nor the , 
Government can render much assistance without the 
co-operation of manufacturers; it is here mainly that 
that co-operation has been lacking. x 

In respect to the foundry trade, we have no hesi- 
tation in saying that one of the prime essentials of 
progress in the future is greater attention on the 
part of founders to the application and testing of 
what laboratory research has already produced. But ° 
it must not be assumed that such work need be 
detached from the efforts of technical societies; for 
they form a very valuable medium through which 
manufacturers may glean necessary information, 
while also they can well serve as a guide in the 
direction and examination of practical applications 
of scientific research. At the present moment the 
foundry trade is lacking in means for co-ordinating 
such practical effort at avoiding the waste of time, 
energy and material which inevitably accompanies 
isolated individual effort; though we understand a 
scheme to deal with the question will be placed 
before the British Foundrymen’s Association ‘deat 
the existing industrial stress is sufficiently relieved 
to guarantee the matter receiving proper attention. 
The support of progressive foundry proprietors and 
managers will be an essential for the success of any 
scheme of the kind, and there is no reason to be- 
lieve that it will be lacking when the importance of 
the desiréd results is properly understood. First, 
all reliable data respecting the science and tech- 
nology of founding should be sifted, so that tue 
manufacturing founder might apply it without ex- 
cessive expenditure of time and effort in gathering 
existing information; next, the chief outstanding 

problems of every- -day practice require to be set out, 
an the most promising lines of investigation indi- 
cated. There are many founders who would gladly 
undertake minor and. even important experimental 
investigations could they but be assured of that help 
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and co-operation which is essential to the production 
of results in reasonable time and without prohibi- 
tive expenditure. But where is the body—technical 
society or otherwise—which is at present in a posi- 
tion to direct and assist in such work? If it were 
merely a matter of small chemical experiments in a 
college laboratory the matter would be easy; but 
many of the big foundry problems can only be 
solved by applying laboratory research results in 
actual works’ practice. The war has adjusted many 
conceptions and eliminated many prejudices, so we 
may look for more rapid progress in scientific appli- 
cations in the near future; but under immediate 
conditions it is perhaps impossible to do other than 
mark time. 


Fatigue and Efficiency of Workers. 

We have commented in the past on the bad effects 
of excessive ‘‘ overtime ’’ in the employment of 
workers and the lowering of their efficiency thereby. 
The contentions put forward are well supported by 
a Memoranda recently issued by the Health of Muni- 
tion Workers Committee dealing with ‘‘ Industrial 
Fatigue and its Causes.’’ Thé Committee points out 
that the true sign of fatigue is diminished capacity, 
and that measurement of output in work will give 
the most direct test of it. It is of great importance 
to note that a special and strenuous voluntary effort 
in labour, if it be maintained under a badly arranged 
time-table of work and rest, does not necessarily 
bring increased output over a long period, however 
praiseworthy the intention of effort may be. Even 
during the urgent claims of a war the problem must 
always be to obtain the maximum output from the 
individual worker which is compatible with the 
maintenance of his health. In war time tM work- 
men will be willing, as they are showing in so many 
directions, to forego comfort and to work nearer the 
margin of accumulating fatigue than in time of 
peace, but the country cannot afford the extrava- 

nce of paying for work done during incapacity 
oad fatigue just because so many hours are spent 
upon it, or the further extravagance of urging armies 
of workmen towards relative incapacity by neglect 
of physiological law. Taking the country as a whole, 
the Committee records the impression that the 
munition workers in general have been allowed to 
reach a state of reduced efficiency and lowered health 
which might have been avoided without reduction of 
output by attention to the details of daily and 
weekly rests. The signs of fatigue are even more 
noticeable in the case of the managers and foremen, 
and their practical results are probably more serious 
than in the case of the workmen. It is not too 
much perhaps to hope that the study of industrial 
fatigue’and the science of management based upon 
it, which is now being forced into notice by imme- 
diate need, may leave lasting results to benefit the 
industries of the country during succeeding years of 
peace. 


Ventilation. 

A further Memorandum, on ‘ Ventilation and 
Lighting of Munition Factories and Workshops,” 
emphasises the importance of arranging that in the 
planning of buildings everything possible be done 
to secure the carrying out of the work under 
the conditions most favourable to the maintenance 
of the health and physical energy of the workers. 
The means by which satisfactory natural ventilation 
is to be attained are subject to local considerations 
in every case, but the Committee indicate the 
general lines on which the matter should be handled 
as follows :—(a) Local sources of impurity and heat 
production should be dealt with by the provision of 


hoods, exhausts, flues, etc.; smoke and fumes from 
neighbouring workshops and chimneys may require 
attention. Workers should be so med in rela- 
tion to each other that they do not cough and sneeze 
in one another’s faces. (b) Definite openings com- 
municating with the outside air should be provided 
in every workshop, and the Committee emphasise 
the fact that the largest shop requires some system 
of ventilation. The form and nature of such open- 
ings cannot be defined in a general way, but the 
average machine shop and all similar one-storey 
shops should be provided with louvres along the roof 
ridges, and in many cases also with narrow openings 
where the roof meets the walls. Such louvres should 
be permanently open, and will generally ensure that 
the atmosphere will at least not be grossly bad. (c) 
Such fixed openings do not, however, allow of the 
flexibility required to meet varying internal and ex- 
ternal conditions, and should be supplemented by 
the use of doors, windows (which will open) and 
fans. Fans are especially valuable to meet emer- 
gencies and abnormal conditions, and provide for & 
thorough cleaning of the air during meal-times. As 
regards heating, the ideal form is by radiant heat, 
and old-fashioned stoves scattered about a shop ma 

give good results. Gas-heated radiators, in which 
the burned gas escapes into the shop, are not per- 
missible. The means of ventilation should be kept 
separate from that of heating, and the ‘ plenum 
system "’ should only be used to pump in cool air in 
summer. 


Foundrymen’s Anoual Meeting. 

The annual meeting of the British Foundrymen’s 
Association will be held on the 24th of this month 
at Connaught Rooms, Great Queen Street, Kings- 
way, W.C., for the customary business and the 
livery of an address by the President-elect (Mr. J. 
Ellis). | While all will welcome Mr. Ellis to the 
chair, it is with regret we note that Mr. W. Mayer 
(the retiring President) cannot, for business reasons, 
continue for the customary second year of office. 
During the past year Mr. Mayer has done much by 
his personal influence and visits to the Branches of 
the Association to cement those Branches into a 
consolidated whole. Apart from the Branches the 
Association does not actually exist, and it is im- 
portant that there should be the utmost intimacy 
between them and their respective officers. The 
spirit of emulation—perhaps also the spirit of com- 
petition—is a useful factor in development and pro- 
gress, and it is well to avoid any tendeycy to insu- 
larity which might be engendered by oe: of con- 
tact. It is also pleasing to note thatWMespite the 
difficulties of the past year’s industrial pressure, the 
Branches have maintained a very healthy activity. 
One can only guess at the benefit which has accrued 
in the conduct of war work from the Association's 
Branch meetings during the year, but it certainly 
has been considerable, for those meetings have 
afforded practically the only opportunity which most 
founders have had of laying ther new war pro- 
blems of founding before their fellow-workers. We 
can also keenly appreciate the way in which many 
eminent men have brought the results of their scien- 
tific work before the foundrymen'’s meetings and 
presented it as far as possible in practical language 
and stripped of those technical and scientific trap- 
pings which so often obscure the facts from the prac- 
tical man’s comprehension. It is a gratifving indi- 
cation of the closer relation between scientist and 
‘worker for which many have long been pleading, and 
constitutes a greater justification of the research 
worker’s efforts than any diplomas or degrees could 
ever be. 
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Production of Castings for Internal-Combustion 
Engines.—I. 


By Joseph G. Horner, A.M.1.Mech.E. 


\ 


(Continued from page 246.) 


Proportioning Castings. 

This is a matter which requires the exercise of 
caution in all excepting those which are of a ver 
simple character. It is especially necessary in all 
intricate cored work. Fig. 1* is as simple as can 
be; Figs. 8 and 9 occupy the other extreme. Risks 
are accentuated with reduction in the thickness of 
metal, and also by the influence of large ranges in 
temperature to which some castings are subjected 
when in service. Each of these conditions exists to 
@ very pronounced extent in motor castings, but 
especially so in the cylinders. The causes of trouble 
lie, in the first and most important instance, in the 
fact of shrinkage. Afterwards varying effects result 
from the troubles incidental to the use of cores, 
from bad moulding, improper ramming and insuffi- 
cient venting or drying, and, of course, from bad 
metal, either improperly selected and mixed or in- 
sufficiently melted. e evil results are seen in 
draws, blow-holes, scabs, or even fractures. 


Shrinkage and its Effects. 

_ \ If there were no shrinkage in metal during cool- 
ing the task of the designer and moulder would be 
greatly lightened. Molten iron expands at the 
moment of setting and does not shrink appreciably 
until it approximates to.a red heat. By the time 
it has become cold it occupies a smaller space than 
its mould, to the extent of about 4 in. for every 
12 in. to 15 in., variations being due to the kind of 
iron used and the mass of the casting. The copper 
alloys and some metals, as aluminium, shrink more 
than iron does. But the shrinkage of iron is pro- 
ductive of more damaging results than that of the 

etals, because its capacity for accommodation 
to tensile stresses is much less. 

The ideal condition would be that a casting should 
shrink equally, but this rarely occurs. Even a plain 
plate if of large dimensions will not do’ so, but the 
shrinkage along the edges will be greater than that 
across the central portions. The most obvious way 
to secure the nearest approximation to the ideal is 
first to have metal of nearly equal thickness through- 
out, and second, to avoid anything that might inter- 
fere with the freedom to shrink. The first is, of 
course, not only not always sible, but is seldom 
realised in fact. The second is often a subject of 
dispute between the designer and moulder, in which 
case the objections of the latter should be met and 


removed if it is possible to do so. But even in ~ 


doubtful cases there are methods by which evil 
issues may be reduced or eliminated. 

If thick and thin metal must be massed adjacent 
to each other, that will not matter if each is free to 
shrink. The thin metal will set first and the thicker 
wilt follow, but no internal stress will be present if 
the thicker metal has entire freedom fo shrink on 
the other. But if it is held fast by any means it 
will either tear itself away from the thinner portion 
adjacent and fracture, or the lesser evil will occur, 
which is a more common cause of faulty castings, 
that of draws, porosity, open cavities within the 
casting. Thus in flywheels (Fig. 24) and in belt 
pulleys risks of this kind are common. The arms 
set first before the metal in the rim and the boss 
have begun to shrink. Afterwards tensions are set 


® See last month’s issue. 


up, chiefly by the shrinkage of the boss, which stress 
the arms severely if they are straight and slight in 
section. The clutch ring (Fig. 25), having no boss, 
is not subjected to tension. Long engine beds and 
bases are liable to curve because the shrinkage along 
the solid face of the casting (see Fig. 4) is greater 
than that along the ribbed edges, so that the face 
becomes concave. The shallower a bed and the 
narrower the ribs the more pronounced is the 
curving. 
Draws. 

These (Fig. 26), though not visible from the out- 
side, are to a practised eye often indicated by slight 
depressions of the surface adjacent to the internal 
cavities. [f the castings are passed the faults may 
feveal themselves during tooling, or when in actual 
service, when a highly-heated casting may either 
develop a leak or a crack. 

In point of strict fact, metal is never free to 
shrink equally, because the outside sets first, while 
the interior is either still in a viscous condition or, 
if the thickness is considerable, yet molten. The 
interior then shrinks on itself but is still bound by 
the exterior, firmly set. This is a matter of no 
practical importance in thin castings, say of under 
1 in. or 14 in. in thickness. But it becomes so 
when castings range over 1} in. or 2 in. in thick- 
ness. When one of these is broken the crystals are 
seen to be much coarser in the centre than at the 
faces, which, again, does not matter much if all the 
parts of the casting have been free to shrink. But 
if a mass of metal lies adjacent- to a thinner por- 
tion and neither is able to yigld to the pull of the 
other, an open draw or a clear cavity will occur in 
the thicker metal, which obviously is a danger spot. 
The methods by which, when the design is unavoid- 
able, these evils may be reduced or prevented are 
these :—The insertion of a radius, which prevents 
an abrupt break between the disposition of the lines 
of crystals, which crystals are disposed normally to 
the exterior surfaces. Feeding the casting in the 
thicker sections with fresh hot metal during the 
cooling stage. This is done by pouring fresh metal 
into a feeder head and keeping a free entry for it 
with a feeding rod pumped up and down. Employ- 
ing a head of metal, which becomes a natural feeder 
head, the supply remaining liquid until the metal in 
the casting Coew has set. 

Sectional Casting. 

If in the smaller automobile work the practice is 
to cast as many parts as possible together, the oppo- 
site tendency is noticeable in the large gas and oil 
engines. The reasons are to be sought in the desire 
to avoid the dangerous shrinkage strains which are 
liable to increase in the mass of the castings, in the 
greater manufacturing advantages afforded by build- 
ing up, ready handling and repairs, and in the better 
provision for accessibility of vital parts. These are 
the explanations of the practice of firms, which, 
however, is varied in nearly all conceivable ways. 
The avoidance of these evils becomes a considera- 
tion of the first importance in large castings, mean- 
ing those which measure several feet across or in 
diameter. This, even more than the mere difficulties 
in coring, which moulders can if actually necessary 
get over, explains why cylinders are cast separately 
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from their standards or their beds, from their water- 
eooled covers or heads, and often from their water 
jackets. It is not that these parts cannot be cast 
in one piece, for they often are in the smaller 
engines, but it is safer not to do so in the larger. 
Even though the metal may be proportioned nearly 
equally throughout, the total amount of shrinkage 
is large, and it is resisted by the presence of hard, 
massive cores, some of which cannot be got at to be 
broken up; and afterwards in service the heating 
and cooling stresses are so severe and incessant that 
the risks of fracture are ever present. Another objec- 
tion to single-piece cylinders is the difficulty of get- 
ting metal as sound in the top of the mould as in 
the bottom. 


methods of their formation and securing involve a 
great deal of technique, because cores of different 
sizes and shapes require differences in treatment. 
But speaking generally, cores are vented with wires. 
or with strings, the latter being particularly useful 
for curved sections. - Also cores are stiffened either 
with wires or by trusting in some of the smaller 
kinds to the binders used in,/mixing the sands. 
Wherever a core enters its print impression, whether 
in the mould or within another core, care must be 
taken that the gases shall escape to the outside 
only, and not get into the mould. This is impera- 
tive; its neglect will ensure a waster casting. In 
Figs. 8 and 9 every opening to the outside is utilised 
as a core vent. 


(delivers) 

“SG 
(delivers) 


The Influence of Cores. 


This is of a twofold character. They interfere with 
free shrinkage and they generate much gas, which 
if not allowed free exit will cause the casting to be 
blown and spongy. Cores interfere with shrinkage, 
because, being baked hard, they will therefore 
scarcely yield at all before the metal which tightens 
round them as it shrinks. Sometimes this resistance 
becomes so pronounced that the patternmaker re- 
ceives blame for the resulting dimensions in the 
casting, being accused of giving too slight allowance 
for tooling, or too much, according to the location, 
when the real explanation lies in the resistance of 


The remedy is to break 
the casting is at a dull 
A large proportion 
This 


the cores to free shrinkage. 
up the larger cores while 
red heat, which is often done. 
of the shrinkage continues below that heat. 
does not entail removing the cores bodily, but only 


partly loosening or breaking them up. This is neces- 
sary if shrinkage is to have free ~ With small 
cores the interference is so slight that it may be 
neglected. 

The Venting of Cores. 

This provides channels within the cores through 
which the gases generated during casting find an 
exit to the outside of the mould. The more slender 
the cores are the more risk is present of not keep- 
ing the vents wholly within the cores; and if they 
escape within the mould a waster results. The 


Fie. 25. Fie. 26. 
Bad Moulding. 

As far as this relates to moulds apart from their 
cores it includes ramming, venting, and the proper 
selection and treatment of sand. Neglect of good 
work here results in scabbing, lumpy castings, blow- 
holes and sponginess, besides lapping joints, broken 
moulds, with mending up and general inaccuracy. 

A little acquaintance with foundry practice will 
reveal the fact that a mould may be rammed either 
badly or well; and if badly the castings will reveal 
to a practised eye its character. If done too hard, 
flakes of sand will be washed off by the bubbling of 
the hot metal and the loosened sand will be buried 

RISER INGATE 


INGATE 


Fic. 29. 
somewhere in the mass of metal and only a scabbad 
place in the casting (Fig. .27) will indicate the fact 
and the place from which it was detached. If 


rammed too soft the pressure of metal will cause the 
sand to yield and lumps will appear on the casting. 
Venting. 

If venting is insufficient, then the air entangled 
in the mould will produce sponginess of texture, 
honeycombing, or in bad cases blow-holes of all sizes 
(Fig. 28). Honeycombing is also caused by dirty 
metal. Often these defects are wholly concealed by. 
a thin covering skin, but they are revealed during 
tooling or by a blow. An inspector detects them by 
sounding the casting, tapping it lightly with a 
hammer along the surfaces which were cast upper- 
most, since blow-holes rarely occur elsewhere. Blow- 


; 
Fig. 24. 
SSAA 
Fic. 27. Fic. 28 


THE FOUNDRY TRADE JOURNAL, 


holes are also caused by dampness of moulds. These 
and general sponginess are kept in check in doubt- 
ful and intricate moulds by the adoption of feeding, 
of head metal, and of risers or flow-off gates, or by 
all in combination. The function of risers is two- 
fold. They relieve the mould of strain by permit- 
ting free exit of the air in advance of the flowing 
metal, and they receive any dirt which happens to 
be floating in the metal in their vicinity. Spongy 
aud dirty metal is avoided best, however, by 
thorough melting and by pouring it through a skim- 
ming gate, for it is better to prevent its entry than 
to remove it afferwards. In the skimming gate 
(Fig. 29) a rotary movement is imparted to the 
metal by a tangential disposition of the in-gate, 
with the result that the heavier portion is sent to 
the outside, whence it enters the mould tangen- 
tially, while the lighter occupies the centre and 
comes up into a riser. 


Influence of Carbon and Manga- 
nese upon Corrosion of Iron 
and Steel. 


The results of extensive tests on this subject were 
given in a paper presented at the last meeting of 
the Iron and Steel Institute by Sir Robert Had- 
field, F.R.S., and J. Newton Friend, D.Sc. The 
results obtained may be briefly summarised as 
follows :— 

(1) The addition of carbon from 0.03 to 1.63 per 
cent, to pure iron containing less than 0.2 per cent. 
of manganese, results in—(a) A steadily increasing 
rate of corrosion both in tap-water and in sea- 
water, slight maxima being observed in the neigh- 
bourhood of 0.6 to 0.8 per cent. carbon. (6b) An 
initial fall in corrosion, with a rapid rise to a 
maxinium with 1.05 per cent. carbon in the wet 
and dry tests. (c) A rapid rise in corrosion to a 
maximum with 0.8 per cent. carbon when exposed 
to the action of dilute sulphuric acid. Clearly 
there is some difference of behaviour towards all 
the corroding media in the case of the steels in the 
neighbourhood of the eutectic composition, the 
specimens showing either a tendency towards in- 
creased corrosion or else a most decided increase 
in corrosion. 

(2) The addition of 0.7 per cent. of manganese to 
the above steels results in—(a) A very slightly in- 
creased corrosion in tap-water, sea-water, and in 
wet and dry tests with a carbon content up to 
about 0.4 to 0.5 per cent. From this point up- 
wards the manganese, generally speaking, affords 
a slight protection, which is very decided in the 
wet and dry tests, but is not invariable in the 
sea-water tests. (b) An enormously increased cor- 
rosion in dilute sulphuric acid. This is particu- 
larly important, since in commercial steels the 
manganese content frequently ranges from 0.2 to 
0.7 per cent., and it is evident that the latter are 
absolutely unsuited for exposure to acidified cor- 
roding media. Just as in the experiments with the 
steels of 0.2 per cent. manganese content, a point 
of maximum corrosion is observed; but this always 
occurs with a smaller carbon content in the steels 
with 0.7 per cent. manganese. 

(3) By increasinig the manganese content to 2 per 
cent. upwards—(a) The corrodibility in neutral 
solutions is greatly decreased, particularly when 
the carbon content exceeds 0.5 per cent. (b) The 
eee in dilute sulphuric acid is greatly en- 


A Special Alloy Steel. 


In a paper read before the American Society 
of Naval oteaie, Lieutenant J. B. Rhodes de- 
scribes the qualities of an alloy steel which has 
been found to furnish high-grade castings and 
forgings from the same mix and at comparatively 
low cost. In order to increase the output of a 
small open-hearth furnace it was desired to manu- 
facture ingots for forging purposes without abnor- 
mally increasing the cost of castings. These ingots 
were to be used for forgings required to show 
minimum physical values in a transverse direction, as 
follows :—Tensile strength, 95,000 Ibs. = sq. in. ; 
proportional limit, 65,000 lbs. per sq. in. ; elongation, 18 

r cent.; reduction of area, 30 per cent. It was 
cussed that the steel as cast would, if capable of 
showing the above values in forgings, give in pro- 
perly annealed castings the. following physical 
values :—Tensile strength, 85,000 lbs. per s. in. ; yield 
point, 53,000°lbs. per sq. in. ; elongation, 22 per cent. ; 
reduction of area, 35 per cent.; bend, 120 deg. around 
lin. diameter. In order to obtain a steel of high 

roperties with considerable ductility and 
ity it is necessary to produce a pearlitic 
steel. It was decided to limit the percentage of each 
hardening or toughening element and to increase the 
pearlite by the use of additional elements. 

These facts were considered :—Carbon increases both 
strength and hardness, but should not be present in 
larger amount than 0.60 per cent.; manganese 
increases the strength and hardness and acts as a 
deoxidiser, but should not be present in larger 
amounts than 2 per cent.; nickel increases strength 
and toughness, but should not be present in lar, 
amounts than 5 per cent.; copper has an effect siaslione 
to that of nickel, but should not exceed 4 per cent. ; 
chromium hardens the metal, increases its suscepti- 
bility to heat treatment, but should not exceed 3 per 
cent. It was decided to limit the carbon to 0.35 per 
cent. and the manganese to 1.20 per cent., or about 
0.60 per cent. higher than normal. It was found that 
nickel could be obtained in turnings from 3 per cent. 
nickel steel in sufficient quantity to give 1 per cent. 
to 1.5 per cent. in the steel, and nickel with copper 
could be obtained in the form of monel-metal scrap 
and a containing approximately 65 per cent. 
nickel and per cent. copper. The increase in man- 
ganese by 0.6 per cent. could be made by adding not 
more than 10 lbs. per 1,000 of manganese, which in 
the form of 80 per cent. ferro-manganese cost about 
3d. per lb. for manganese. Nickel-steel turnings were 
worth about £2 a ton more than ordinary scrap (as 
based on sale of own scrap), which meant that nickel 
in that form was obtained for 24d. per lb. instead of 
1s. 6d. or 1s. 8d. per lb. To obtain 1 per cent. to 
1.5 per cent. nickel 15 lbs. per ton were added, at a 
cost of 3s. 14d. per 1,000 lbs. To obtain 0.50 to 0.75 
copper, monel-metal scrap at 6d. per lb. was added. 
Two per cent. of monel-metal gives 0.70 copper and 
1.20 nickel, at a cost of 8s. 6d. per 1,000 Ibs. The costs 
of these additions were as follows :—Manganese, 0.34. ; 
nickel, 0.375d. ; monel, 1.2d.; total, 1.875d. Thus, for 
an increase of less than 2d. per Ib. a steel was obtained 
equal in properties to a 3 per cent. nickel steel. 

e€ composition in percentages may be taken 
to be as follows :—Carbon, 0.30 to 0.35; silicon, 0.25 
to 0.35; phosphorus and sulphur, not over 0.05; man- 
ganese, 1.00 to 1.20; nickel, 1.50 to 1.80; copper, 0.50 
to 0.80. This steel, the author states, will show 
properties equal to those specified, and that the addi- 
tion of chromium in sufficient quantity to give 0.50 
cent. chromium in the alloy increases the physical 
properties to those of ordinary chrome-nickel steel con- 
taining 1 per cent. chromium and 3 per cent. nickel. 
It is believed that the excess manganese prevents red 
shortness due to copper oxide by combining with any 
oxygen present in the bath. Castings are remarkably 


free from checks, cracks, blowholes, and i 
owholes, and shrinks, and 
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In a recent issue of ‘‘ The Iron Age” (U.S.A.) 
appeared in juxtaposition two contributions on 
‘* Semi-steel ’’; the first in its defence, by J. A. 
Dyer, and the second against the acceptance of 
the term ‘“‘ Semi-steel,’’ by Dr. R. Moldenke. Mr. 
Dyer’s contribution is, in brief, as follows :— 


The Case for Semi-Steel. 

The up-to-date foundryman is daily using from 
10 per cent. to 30 and 40 per cent. of steel serap in 
his cupola mixtures, and turning out close-grained, 
tough, clean and easily machined castings capable 
of registering tensile strengths of 32,000 to 38,000 
lbs. per sq. in. and transverse strengths of 3,500 and 
4,000 lbs. per sq. in., compared with 1,800 to 
2,400 lbs. in the case of ordinary grey-iron castings. 
This is certainly an improvement that has never 
yet been achieved, having in mind machinability, 
by a mixture of different grades of pig-iron, or of 
pig-iron and cast scrap. Therefore, while this 
improved quality metal may be properly classed, 
strictly speaking, as grey iron, it so far excels 
in strength and texture the grey iron of the past 
and present that it is entitled to a name that will 
place it in an intermediate position between grey 
iron and malleable cast iron, just as malleable cast 
iron deserves its name to designate a metal that is 
intermediate between cast iron and steel; and the 
writer knows of no more appropriate commercial 
name than “ semi-steel.’”’ After all, steel and 
malleable’ are only refined pig-iron—semi-steel 
is only refined cast iron. 

The grey-iron foundryman has stood idly by and 
seen his legitimate business pass into the hands 
of the steel and malleable ironfounders. In many 
cases this has come about because he refused to 
make a persistent and searching effort to see to the 
improvement in quality of his work. Since the 
steel casting has come into such general use, the 
foundryman has taken notice and is-endeavouring 
to improve. The result has been many experi- 
ments with different grades of pig-iron and scrap, 
with varying results. The question was how to 
close up the grain of the iron, yet leave the cast- 
ing tough, clean and easily machined. The grain 
could be closed by the use of very low-silicon iron, 
but physically the casting would be hard and 
brittle. With high-silicon iron a clean, easily 
machined casting could be produced, but it was 
lacking in strength. 

In order to get away from the ills of pig-iron, 
neutralising elements must be balanced. Carbon, 
being the controlling element, must be brought to 
the desired point; phosphorus, tending to brittle- 
ness, must be lowered; manganese, acting as a de- 
sulphuriser and gas absorber, must be kept suffi- 
ciently high, and silicon, which produces weakness, 
must be kept to its lowest practicable limit. Soft 
steel is very low in carbon, exceedingly low in sili- 
con (sometimes only a trace), low in sulphur, low 
in phosphorus, and reasonably high in manganese. 
Therefore, why should this metal not be an ideal 
one to supply the deficiencies in a mixture of ordi- 
nary pig-iron of different grades or pig-iron and 
serap? If there should be any doubt as to its mix- 
ing uniformly and satisfactorily, it is merely neces- 
sary to try it in the cupola under the proper con- 

ditions with any percentage desired. By the 

proper mixing of from 10 to 40 per cent. (even 

50 and 60 per cent.) of steel (low carbon preferable) 
in the ordinary cupola along with all pig-iron of 
suitable analysis, or pig-iron and selected cast 


Semi-Steel Pros and Cons. 


pes 5 a sound, tough, close-grained and easily 
machined casting of high tensile and transverse 
strength can be produced—especially suitable for 
cylinders of all kinds (including automobilé 
cylinders), gears, pinions, piston rings, liners, car- 
wheels, plough points, rams, grinders, crushers, or 
any high-duty casting. 

In the manufacture of semi-steel, the pig-iron to 
be used as a base metal should be under 0.60 per- 
cent. in phosphorus and over 1 per cent. in manga- 
nese. The silicon in the pig, for work requiring 
close grain and high strength, should be from 2.25 
to 2.45 per cent.; for small and comparatively vhin 
castings the silicon in the pig should run from 2.50 
to 2.80 per cent. Low-carbon steel is preferable 
in the mixture, such as croppings from angle- 
bars and structural material, concrete bars, cast 
steel (agricultural and machinery), shafting, tubes, 
rails and boiler plate, all of which will range ap- 
proximately as follows in analysis: Silicon, 0.03 to 
0.35 per cent.; sulphur, 0.05 per cent. or under; 
phosphorus, 0.01 to 0.10 per cent. ; manganese, 0.40 
to 0.80 per cent. As the manganese has a broad 
bearing on semi-steel, it is well that this element 
should be watched closely in the mixture, and 
range from 0.40 to 0.75 per cent. in the casting. 
For plough points, crusher and grinder castings, 
it should run from 1 to 1.25 per cent in the cast- 
ing. Manganese in the pig-iron and other material 
used becomes more uniformly mixed in the bath 
than if used in the form of ferro-manganese. If 
ferro-manganese should have to be used, lump 
form, charged in the cupola, will give better results. 

Assembling suitable raw material is only avout 
25 per cent. of the successful operation. Proper 
charging of the material and correct cupola prac- 
tice must be followed. My investigations started 
at the blower and ended at the cupola door. Blower 
revolutions were adjusted to deliver between 27,000 
and 30,000 cu. ft. of air per ton of metal; tuyeres 
in the cupola were adjusted to 18 to 20 per cent. 
of the area of the cupola to admit air by volume 
rather than by pressure, and thereby eliminating 
excessive oxidation of metal. The melting zone 
of the cupola was ascertained and the coke bed 
measured to have a well-burned bed on the line of 
the zone when charging was started (another 
method which prevents oxidation); and, last but 
very important, even-weight charges of metal went 
into the cupola, and coke charges (1 to 10) between 
each metal charge. These methods ensured proper 
combustion, proper and uniform melting and a 
stable melting zone at all times. 

Test bars from the mixtures given below were 
1 x 1x 16in., cast in green sand horizontally and 
were unmachined. The last three mentioned mix- 
tures were bars 1} x 1} x 16 in., cast vertically in 
green sand and unmachined. The deflection 
ranged from 0.10 to 0.20 in., and the total carbon 
from 2.85 to 3.50 per cent. 

The following mixture was used for cylinders, 
showing 37,000 lbs. tensile strength and 3,700 lbs. 
transverse strength :— 


Mizture and Analyses for Cylinder Castings. 


Charge 

percent. Si. 8. 2. Mn. 
Clifton pig-iron ... 25 2.35 0.02 0.53 1.25 
Steel scrap 00 005 005 0.40 
No.lmachinery .. 530 2.00 0.08 0.80 0.50 
Casting analysis .. — 1.45 0.09 0.55 1,02 
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The following mixture was used for pines ee 
castings, showing 38,000 Ibs. tensile strength an 
4,050 Ibs. transverse strength : — 


Mizture and Analyses for Acid Resisting Castings. 
c 


harge 

percent. Si. 8. Mn. 
Clifton pig 50 2.25 0.02 0.55 1.25 
Sloss pig 25 2.50 0.03 0.70 0.75 
Steel rail sas 25 0.10 0.05 0.05 0.40 
Casting analysis 1.75 0.05 0.45 1.00 


The mixture used for general run of foundry 
castings, showing 36,000 lbs. tensile strength and 
3,625 lbs. transverse strength was :— 


Mixture and Analyses for General Foundry Castings. 


Charge 
percent. Si. s. 
Clifton pig 30 3.35 0.03 0.51 1.20 
scrap... .. 3 2.25 0.08 0.70 0.35 
Steel ... = 0.10 0.05 0.05 0.40 
Castinganalysis ... — 1.65 0.07 0.45 0.47 


The mixture used for 3 to 12 in. target shells, 
showing 35,000 Ibs. tensile strength, was :— 


Mixture and Analysis for T'arget Shells. 


Charge 
percent. Si. s. Mn. 
Clifton pig oat 3.25 0.03 0.53 1.10 
Select scrap ... coo ae 1.80 0.06 0.55 0.40 
Boiler plate ... ». 2% 0.05 0.04 0.05 0.40 
Casting analysis .. — 1.52 0.06 0.41 0.55 


The tests of bars 14 x 1} x 16 in. in size and 
the mixtures used for ordinary run of jobbing 
foundry work (from gear wheels and pinions to 
manholes) were as follows :— 

With 40 per cent. Clifton pig-iron, 40 per cent. 
machinery scrap and 20 per cent. steel, the metal 
showed silicon, 1.67 per cent.; sulphur, 0.08 per 
cent.; phosphorus, 0.52 per cent., and manganese, 
0.50 per cent.; test bar broke at 7,490 lbs. per 
sq. in. With 30 per cent. Clifton pig-iron, 60 per 


cent. machinery scrap and 10 per cent. steel, the: 


metal showed silicon 1.82 per cent.; sulphur, 0.05 
per cent.; phosphorus, 0.45 per cent., and man- 
ganese 0.59 per cent.; test bar broke at 5,480 lbs. 
per sq. in. With 40 per cent. Clifton iron, 50 per 
cent. machinery scrap and 10 per cent, steel, the 
metal showed silicon, 1.83 per cent. ; sulphur, 0.05 
per cent.; phosphorus, 0.46 per cent., and man- 
ganese, 0.64 per cent.; test bar broke at 5,690 Ibs. 
per sq. in. 

All classes of work were tested, and in every in- 
stance there was an improvement shown of 40 to 
50 per cent. over the old ordinary grey-iron cast- 
ing, both as to physical test and machinability. 


Against Semi-Steel. 

Dr. Moldenke, in a dissertation as to why the 
term * semi-steel’’ should not be accepted, stated 
as follows :— 

Mr. Dyer holds that the product of the cupola 
obtained by melting steel with the ordinary pig 
and grey-iron charges, and giving metal with a 
tensile strength up to 38,000 lbs. per sq. in., is 
so far ahead of ordinary grey iron that it merits 
a special name. Further, in his opinion, the de- 
signation semi-steel is an appropriate commercial 
one, as good as any. I question this. A matter 
of commercial ethics is involved. The material 
thus designated has none of the properties of steel 
that make it distinctive as such, and even on the 
question of strength, who shall say where the divid- 
ing lines between low-grade, ordinary and high- 
grade cast irons shall be drawn? Every foundry- 
man claims to make high-grade castings whether he 
uses much or little steel, or none, and the ignorant 
customer is made to believe and pay accordingly. 


When the trade name semi-steel was first ap- 
plied by Joseph Seaman, of Pittsburgh, to gun 
iron from his air furnaces in which up to 30 per 
cent, steel scrap had been added, it was at a time 
when the metallurgy of cast iron was unknown, 
and for that matter but little of steel metallurgy 
was understood. To-day, however, with our ex- 
tended knowledge of the properties of materials 
and their metallurgical characteristics, the estab- 
lishment of a separate division for those products 
between the border line of cast iron and steel opens 
up opportunities for shrewd salesmanship which 
should determine the buying public as well as 
foundrymen’s associations and interested technical 
bodies to demand the elimination of the term 
“semi-steel’’ in toto. 

A perusal of Mr. Dyer’s paper would seem to 
call for special comment in but two particulars. 
First, that cast iron with the silicons given, 
namely, 1.45 to 1.65 per cent., will often show 
tensile strengths in l-in. square bars of 33,000 to 
37,000 lbs. per sq. in. without the addition of any 
steel to the mixtures. Whére, then, are his results 
so far ahead of ordinary grey iron as to merit a 
special designation? In fact, the total carbon 
determinations quoted (2.85 to 3.50 per cent.) 
would indicate that the steel added was nearly lost 
in the shuffle. 

The second point for comment is the statement 
that after assembling suitable raw materials, he 
began his investigations “ at the blower and ended 
at the cupola door,’’ meaning, presumably (from 
the further context), at the cupola spout, as he gave 
special attention to charging and melting condi- 
tions. In the estimation of the writer, Mr. Dyer 
stopped half-way in his investigations. The writer 
has before him one broken casting of a lot of defec- 
tive duplicates made from the same heat con- 
taining 25 per cent. steel scrap in the mixture. 
The other castings (from different patterns) of this 
heat had turned out excellently. The characteris- 
ties of the defective work are: (1) A serious collec- 
tion of shrink holes and spongy metal at the junc- 
tion points of different brackets; (2) a very marked 
difference in structure from centre to edge of a 
clean fracture through apparently sound metal. 
This is a case of pouring metal with little ‘‘life’’ 
into moulds not gated to suit such & situation. 

Melting large percentages of steel scrap with 
grey iron means a quick-setting metal, particularly 
if only just the right amount of fuel has been used. 
Usually there is complicated by undue oxidation of 


- the steel before it melts and a none too high tem- 


perature of the metal from the spout. The result 
is that moulds as ordinarily gated will not allow a 
proper feeding of the casting, and wherever the 
thinner sections about a heavy point may have set, 
the liquid portions, unable to draw in fresh metal, 
will result in iron with heavy “draws,” and even 
the sound portion will show very open interior 
structures. Yet such castings would be sold as 

‘© semi-steel ’? under the mixture circumstances. 
The lower the total carbon and greater the oxida- 
tion of the metal obtained when steel scrap is used, 
the greater the final contraction of the castings and 
chances for interior shrinkages. Only some adapta- 
tion of the top pouring permitting the descent of 
the molten metal in small streams straight to the 
bottom, allowing the metal to remain quiet as the . 
mould fills and draw from above to set sound, will 
give good results. Gates cut off very quickly and 
pumping aid but little with such metal. Hence 
the use of “chills,” and care in designing to avoid 
changes of section as much as possible. 
‘ B2 
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The fact that the foundry losses of castings are 
always heavier when steel scrap is added to the mix- 
ture shows in itself that greater chances are taken 
by the customer in purchasing what he thinks to be 
superior metal. The writer has oftentimes run 
cupola heats of 100 per cent. steel scrap. To get 
serviceable results an excess of fuel had to be used. 
The product was cast iron just the same, and no- 
thing ‘‘steely ” could be traced in the castings 
made. The term semi-steel, originally used in the 
absence of metallurgical knowledge, would have 
been decently buried and long forgotten were it 
not for the systematic exploitation ‘of the name. 
But for this, one would not think of making a 
specific class of one end of the range of grey-iron 
castings any more than for malleable or steel 
castings. 


Transport Difficulties with Steel 
Castings. 


The conveyance of certain classes of goods is one 
of the questions now demanding special considera- 


castings would be forwarded by sea, but in this. 
case the difficulty in arranging for a suitable vessel 
within reasonable time proved insurmountable. It 
was therefore decided to send the castings from 
Barrow to Hull by road, and a suitable route had 
to be chosen on which the road surface was suffi- 
ciently good and the hills‘not too steep. In mak- 
ing the selection care had to be taken to see that 
any bridges to be crossed were strong enough to 
carry the weights, and also to avoid bridges over 
the road, which, especially in the case of the older 
towns and villages, are usually too low to allow 
for the passage of articles of the size in question. 
With these points in view, a course was traced 
out and inspected by a preliminary run over it 
by motor-car, the distance being 154 miles. 

Each casting was carried separately, and the 
accompanying illustration, taken from a photo- 
graph, shows clearly the simple and effective way in 
which it was arranged for transport. The motive 
power was pzovided by a six-ton steam motor 
wagon, which was connected, for the time being, 
to a large trailer by two steel girders, between 
which the casting was slung just high enough to. 
clear any irregularities in the roads, the distance 


Moror-car Transport or Heavy Street Castine ror Sure’s STERN FRAME. 


tion on the part of the management of large con- 
‘cerns. The Barrow Hematite Steel Company, 
Limited, of Barrow-in-Furness, have recently had 
an interesting example of transport difficulties to 
surmount in the case of their operations. This 
firm, besides carrying on the manufacture of pig- 
iron and steel, also possesses foundries for the pro- 
duction of a great variety of steel castings. An 
important part of this branch of the business con- 
sists of ship’s structural castings, examples of 
which, weighing up to over 30 tons each, have been 
turned out. : 
Recently, the Barrow Company undertook to sup- 
ply two stern frames for vessels under construction 
by Messrs. Earle’s Shipbuilding Company, Limited, 
of Hull. On account of their large size each frame 
was made in two parts, scarfed together. The 
smaller parts were despatched by rail in the usual 
way, but the two larger portions had to be conveyed 
by some other means, their dimensions being greater 
than could be dealt with by the railway companies. 
In the ordinary course such large and awkward 


between the trailer and the rear wagon wheels: 
being 20 ft. The transport contract was placed 
with Mr, E. 8S. Hodgson, of Manchester. 


TITANIUM FOR REMOVING GASES.—For the re- 
moval of gases from molten metals, other than the com- 
monly-known compounds of titanium have been sug- 

ested by A. J. Rossi (Titanium Alloy Manufacturing 
U.S.A.)—particularly tin-titanium, lead- 
titanium, zinc-titanium and manganese-titanium. The 
method of producing the alloys is as follows :—A 
mixture of titanic acid, the oxide of the metal used as 
the remainder of the alloy (such as oxide of tin, for 
example), some of the metal to be alloyed with the 
titanium, and a quantity of aluminium in the form of 
small flakes or shot is made. This is placed in a 


graphite crucible with some glass for a flux, and the 
whole heated in a furnace. As soon ‘as the heat is 
sufficiently high, the reaction sets in and the aluminium 
reduces the titanium from its oxide, the so-called 
titanic acid. The quantity of aluminium used must be 
just sufficient to reduce the oxide of titanium and no- 
ise sme of it would enter the alloy. 
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By Walter S. 


From one standpoint manganese steel is similar to 
malleable iron in that the casting as it comes out 
of the sand is hard and brittle and must be made 
ductile by a heat-treating process. The heat treat- 
ment is an essential part of the process of making 
manganese-steel castings and must be properly car- 
ried out to secure satisfactory results. The neces- 
sity for heat treatment limits the thickness of sec- 
tions which may be made of manganese steel. 
Originally the annealing depth was comparatively 
small, but researches carried on during the past few 
years have resulted in an increase in the thickness 
of section up to 5} in., which it is possible to treat 
successfully. Large castings are cored out to a 
minimum thickness of 5} in., thus not only eliminat- 
img some of the internal stresses which are invari- 
ably set up in a very thick casting, but also reducing 
the weight and inertia of the piece, an important 
consideration if the casting is to be a moving part 
in a machine. At the same time, the thickness of 
54 in. is sufficient to permit the use of manganese 
steel for the heaviest classes of machinery. 

In America, the use of manganese steel for tube- 
mill liners is a recent development which is of 
special interest at this time because of the curtail- 
ment in the supply of lining materials previously 
used, by reason of the war. Until the intro- 
duction of manganese-steel liners, tube mills were 
lined almost exclusively with silex blocks from 
Europe, principally from Denmark. The pebbles 
used in tube mills also have been imported, chiefly 
from France and Denmark. The manganese-steel 
liners have been developed to the point where they 
form a satisfactory substitute for silex blocks, and 
experiments are now being conducted on the use 
of 2- and 3-in. diameter manganese-steel balls in 
place of imported pebbles. 

At one of the largest milling companies in Nevada 
the consumption of metal and pebbles per ton of 
material ground was as follows :— 

Consumption 


Manganese-steel lifting bars ... 
Semi-steel liner plates ... hs 
Pebbles ad 


It is not customary to renew the whole liner 
at once, but to remove worn-out pieces from time 
to time as necessity demands. 

Manganese steel has been found particularly suit- 
able for dredge buckets in the gold-dredging dis- 
tricts of Montana, California and elsewhere, the life 
of the mgnganese-steel buckets being reckoned by 
years instead of months. A set of measurements 
was made recently on a line of eighty-six 5-cub. ft. 
dredge buckets which have been in service in 
Colorado for 32 months, actual running time, cover- 
ing the period from March, 1911, to August 5, 1915. 
These buckets, which when new had a thickness of 
24 in. underneath the back eye, showed an average 
wear for the period of $ in. Assuming that the 
5-cub. ft. manganese-steel buckets would be dis- 
carded when but § in..of metal is left underneath 


* From a Paper read before the American Institute of Mining 
Engineers, and printed in the “ Transactions” of the Institute. 
The author is vice-president of the American Manganese Steel Uo. 


McKee 


Manganese-Steel Castings in the Mining 
Industry.* 


(Chicago). 


the back eye, the estimated life is 10} years run- 
ning time. It is estimated that the average life of 
a carbon-steel bucket line on this particular dredge 
would not exceed 30 months. Screen plates are also 
being successfully made from manganese steel. 

Although not suitable for railway wagon wheels 
on account of its comparative softness, manganese 
steel has been found satisfactory for mine- and 
skip-car and crane wheels. For crame wheels carry- 
ing heavy rolling loads, manganese steel has been 
found particularly satisfactory. Manganese-steel 
crane wheels are in service to-day carrying loads of 
90,000 lbs. each, although 30,000 lbs. has always 
been considered the limit of safe working load for 
chilled-iron wheels. A microscopic examination of 
a manganese-steel wheel under load will show a flat 
spot instead of a line contact as in the case of hard- 
metal wheels; manganese steel under these condi- 
tions is springy and recoils as the load is released. 
The wheels also exhibit strong resistance to flange 
wear. 

Where the loads are heavy, manganese steel is 
now being extensively employed for gears. For the 
past two , ae manganese-steel spur gears have been 
made with the teeth ground mechanically true, up 
to 44-in. pitch diameter with a 10-in. width of face. 
Many ordinary steel gears are cut with a range 
cutter which does not leave the rolling “contact 
theoretically correct, whereas in grinding manganese- 
steel gears, a trimming arrangement is placed on 
the grinder for the purpose of dressing the emery 
wheel which shapes the tooth to the proper contour. 

After two years’ continuous service, the wear on 
a set of heavy high-speed manganese-steel nest 
gears was recently measured. These gears had a 
10-in. face and when new the thickness of the tooth 
at the pitch line was 0.684 in. At the conclusion of 
the two-year period, the tooth measured 0.601 in., 
the wear being 0.083 in. These gears are still in 
service after having more than earned their original 
cost, and barring accident they will be good for 
many years to come. 

Manganese steel is now employed extensively in 
rolling-mill raachinery; it has been found particu- 
Jarly suitable for pinions on heavy roughing and 
blooming mills. 

For the production of manganese-steel castings the 
shop practice is fundamentally similar to that of an 
ordinary steel foundry, but a number of factors not 
vital in ordinary work must. be considered. Among 
other points, the shrinkage is 5/16 in. per ft. as 
against 3/16 in. to } in. for ordinary steel. For this 
reason the founders frequently prefer to make their 
own patterns from drawings supplied by their 
customers. Where patterns are furnished, some- 
times they have to be modified or reconstructed. 

In making manganese steel, side-blow converters 
are commonly employed and the 80 per cent. ferro- 
manganese with which the steel is alloyed is melted 
in separate crucible furnaces. The melted alloy is 
placed in the bottom of the ladle and the converter 
metal is poured in on the top. 

The annealing process is particularly important. 
The temperatures and the time the work is allowed 
to remain in the furnace vary considerably, depend- 
ing upon the nature of the piece; the temperature 
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ranges from 1,600 to 2,200 deg. F., and the time of 
annealing from 4 to 24 hrs. The gates and risers v1 
castings can be broken off as in malleable foundries. 
The cores are removed with pneumatic drills and 
the exterior surfaces are cleaned and trimmed by 
grinding. 

Castings which are to be accurate are finished 
in the machine shop by grinding, much of the work 
requiring special grinding equipment. Holes more 
than 1} in. in diameter are cored out of the casting 
and ground to size. When it is necessary to drill 
smaller holes or to cut threads, soft steel or wrought« 
iron inserts are set in the moulds at the desired 
points, like chaplets, and the metal is cast around 
them. Except in small holes, inserts or bushings 
ure not necessary where keyways are cut, since 
these can now be ground successfully. Sometimes 
bushings are set in the hubs of wheels to be 
machined by ordinary methods. ' 


Faults of the Small Electric-Arc 
Furnace. 


Under this title, Mr. W. M. McKnicaur, in a 
Paper befere the recent annual meeting of the 
American Electrochemical Society, at Washington, 
U.S.A., after noting how the small electric- 
arc furnace is rapidly coming into favour for the 
production of small, highly-refined steel castings, 
remarks that while all small are furnaces are con- 
structed on certain general mechanical lies, never- 
theless the over-all efficiency of the best furnaces 
on the market is far from 100 per cent. He points 
out that there are three principal sources of loss :— 

Electrical.—In the improper delivery of the energy 
to the metal. 

Mechanical.—In the improper design of the fur- 
nace shell and ports to exclude cold air and retain 
the heat. 

Chemical.—The improper combinations of refrac- 
tory materials, that should be inexpensive in first 
cost, withstand the intense heat long enough to 
avoid delays through the interruption of the manu- 
facturing process, and not introduce any chemical 
combination with the metal. Also, there should be 
found an electrode that will not waste away too 
rapidly through oxidation, within and without the 
furnace, as it comes in contact with the air and 

es. 
electrical conditions can be improved by supply- 
ing the proper current at the proper potential. 
Mechanical conditions can be improved by re-design- 
ing detail portions of the furnace. The chemical 
conditions can be improved only by exhaustive re- 
search and careful study. 

Refractories are of two kinds; the heat-resisting 
linings and the heat-producing electrodes. The heat- 
resisting linings may be either acid or basic, de- 
pending on the degree of heat required for the 
quality of steel to be turned out. The heat-pro- 
ducing refractories may be either carbon or graphite. 

Merely to melt down steel scrap and turn out 
castings of semi-steel and low-grade castings of 
unknown quality does not require a temperature of 
2,500 deg. C., and for a furnace for this class of 
work an acid lining of silica is successfully used. 
To refine the steel, however, it is necessary to use 
a basic lining of magnesite, at least where it comes 
in contact with the bath, or where the heat would be 
intense enough to melt down the silica and cause 
it to run down into the bath and combine with the 
metal bath or slag and the basic lining, thereby 
changing their character. 
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The furnace linings can be put in in two ways : 
(1) build up with’ brickwork, the bricks made to con- 
form to the shape of the shell and laid up in a basic 
paste or coal tar binder, or (2) the material for the 
lining may be made up into a mass and rammed 
into the shell. The brick lining offers some advan- 
tages, inasmuch as it has passed through a glazing 
process that should prolong its heat-resisting quali- 
ties, but it is expensive, particularly if special sizes 
and shapes are desired, and if the source of supply 
is remote and the delivery uncertain. 

The rammed lining should be superior from the 
fact that it is, if properly put in, a monolithic 
mass; hence there should be little danger of the 
bath breaking through to the shell, with the result- 
a to the furnace. 

lectrodes and their Loss.—Electrodes are of two 
kinds: carbon and graphite. Each has its merits. 
The carbon electrode is the less costly, but has less 
electrical carrying capacity than graphite, and con- 
sequently must be greater in cross-section to deliver 
the same amount of energy. It therefore has a 
larger amount of radiating surface, and consequently 
the saving in first cost of the carbon is offset by 
the loss in energy dissipated in heat. 

The graphite electrode, by virtue of its ter 
carrying capacity, is smaller in diameter, and offers 
less surface for radiation of heat and oxidation. The 
electrode within the furnace shell is subject to fur- 
ther attack b> the passage of the electric current 
through the heated gases to the lining, which, at a 
temperature of 2,500 deg. C., itself becomes a very 
good conductor of electricity. 


THE PREHISTORIC FOUNDER.—At a meeting of 
the Newcastle and District Branch of the British 
Foundrymen’s Association, on April 29, an ad- 
dress on ‘‘ The Prehistoric Founder” was given by 
Mr. B. W. Johnston, of Sunderland. Mr. M. E. 
Gallon, the President, occupied the chair, and there was 
a good attendance. Mr. Johnston, in the course of 
his paper, traced the beginning of the metallic age, and 
interestingly explained how it grew and spread through- 
out Europe and Asia. Of the prehistoric foundry itself 
he submitted a very interesting description, and after- 
wards he explained the castings of the prehistoric age 
and their use. The interest of the lecture was greatly 
enhanced by the exhibition of replicas of the moulds and 
tools employed by the prehistoric founder. The lec- 
turer drew many lessons which, he said, the modern 
moulder could learn from his ancient brother, and 
amongst these he placed first the lesson of observation. 
Prehistoric founders must have been great students of 
Nature, and the modern founders could take a great 
lesson from that, for most of their foundry troubles were 
to be seen and plainly depicted in Nature. In this con- 
nection he advocated the more systematic and scientific 
training of foundry apprentices. The use of the mind’s 
eye and the power of observation must be cultivated, 
and then, he believed, they would find their troubles 
greatly reduced. The second lesson to be learned from 
the prehistoric founder was that of perseverance ; in | 
his work he always made steady progress. The third 
lesson could be summed up in the word “art.” The 
great range of artistic decoration introduced into his 
work by the prehistoric founder was not less than mar- 
vellous, when it was remembered with what primitive 
tools he had to work. The modern founder could look 
with pride upon the fact that he belonged to the 

atest of trades, and, therefore, should keep the 
ighest standard of art and culture ever before his 
eyes. He appealed to founders to enter into the artistic 
side of their foundry work, and always try to show 
individuality in every rey of work. An interesting 
discussion followed, and at the close Mr. Johnston was 
cordially thanked for his paper. A vote of condolence 
was passed with Councillor Erith, of South Shields, on 
the death of his son, who had been killed in action. 
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--Magnetic Properties of Cast Iron. 


At a meeting of the Sheffield Branch of the British 
Foundrymen’s Association on April 15, a lecture was 
given by Mr. F. C. Thompson, M.Met., B.Sc., on 
** The Magnetic Properties of Cast Iron.’’ Mr. John 
Little (Branch President) was in the chair. Mr. 
Thompson’s lecture was illustrated with lantern 
slides, and an abstract is presented herewith :— 


The magnetic materials which find commerciai * 


application fall into two sharply defined groups. 
One of these which supplies the permanent magnet 
must be permanent under shock and temperature 
changes, should retain as much as possible of its 
magnetism when once magnetised, and should 
require a demagnetising field as great as possible 
to remove the magnetism which has once been 
induced. In other words a material to form a good 
permanent magnet should have as high a remanence 
and coercive force as possible. The permeability 
and maximum induction are more or less immaterial. 
The larger the area of the hysteresis loop, i.e., the 
difference of the work done in magnetising and then 
demagnetising it, the better. Such permanent 
magnets are made of high-carbon tool steel, say, 
1.2 per cent., special magnet steel of which the best 
is probably a 5 or 6 per cent. tungsten steel with 
about 0.6 per cent. carbon, or a cast iron. Each of 
these is used in the hardened state. 


The other class of magnetic material requires 
almost diametrically opposite properties. It is 
used for such purposes as the yokes, armatures, 
and field magnet cores of dynamos, the core plates 
of transformers, etc. The essentials of such steels 
are an absolute minimum in the hysteresis loss, 
which is all waste, and a high permeability or 
magnetic conductivity. In this way as high a magnet 
flux as possible is attained with an expenditure of 
the minimum electrical energy, and also the loss of 
energy when reversal of tke exciting alternating 
current takes place is reduced to the lowest possible 
limits. _ Dynamo steel should therefore be very 
readily magnetised strongly and then as readily de- 
magnetised, while the remanent intensity is a matter 
more or less of indifference. For such purposes cast 
iron has not been so fully studied as it has in con- 
nection with the manufacture of magnets. Grey 
cast iron in its softest form has, however, properties 
not unlike those of the wrought irons and dead mild 
steels chiefly used for this class of work. At times 
considerable advantage would accrue from the 
ability to cast such machine parts. The field 
magnets of small direct-current motor generators 
are occasionally made of such soft cast iron, since 
no alteration in the direction of magnetisation 
occurs. For alternating-current machinery, how- 
ever, sift-iron plates are universally employed, since 
the hysteresis loss for the cast iron even when in 
its softest condition would entail far too great a 
waste. The use of cast iron for the direct motor 
field magnet is also attended by one distinct advan- 
tage’in that it retains a fair magnetisation. Soft 
iron retains little or none, with the result that, 
especially in shunt-wound machines, the field magnet 
is difficult to excite. The use of cast iron therefore 
eliminates this difficulty. One point in connection 
with the microstructure of such a material is of 
interest. In a soft grey cast iron the graphite occurs 
as thin plates disseminated throughout the mass. 
These act magnetically, as well as mechanically, as 
- effective fissures, disturbing the continuity of the 
magnetic circuit. In malleable .cast iron the dis- 
tribution of the graphite is essentially different; it 


is collected in small rosettes which interfere with the 
whole structure much less, with the result that both 
mechanically and magnetically a very marked im- 
provements results. It is to be expected therefore 
that the permeability of such a malleable iron would 
be far higher than that of an ordinary grey cast 
iron, that the maximum induction would be lashes 
and the hysteresis loss smaller. For purposes such 
as those at present under consideration the value of 
a suitable malleable cast iron does not seem to have 
been generally appreciated. Coming now to the 
application of cast iron in the construction of per- 
manent magnets, for simple bar magnets a suitable 
steel is the most commonly used material, cast iron 
offering no advantage. Where more complicated 
shapes are requiredcast iron presentsmany advan- 
tages. In addition to the greater cheapness of the 
casting as compared with a forging, the frequent 
reheatings often necessary in the latter case in the 
production of complicated forms result in more or 
less decarburisation and loss of magnetic quality, a 
defect not found in the casting... ~ 

That cast iron is both commercially feasible and 
also magnetically satisfactory for the purpose was first 
shown in 1905 by an American, O. B. Pierce, whose 
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conclusions were confirmed the following year by A. 
Campbell. In addition to these researches isolated 
experiments on the magnetic properties of cast iron 
are to be found scattered throughout the scientific 
publications. The results, however, are often robbed 
of a great part of their value from the fact that in 


most of the cases no details of composition, of the - 


process of manufacture, or of heat treatment are 
available. 

Chilled from about 1,000 C.—a very bright red 
heat—cast iron is as good as the best carbon steel 
as regards its magnetic properties. It is inferior, 
though not markedly so, to the special tungsten 
magnet steels. When chilled, or rather quenched, 
cast iron is magnetised, and then suitably aged, 
its permanence, with time and under shock, is at 
least equal to that of the best magnet steel. Such 
cast material also possesses a distinct advantage 
over steel for the manufacture’ of magnets for 
measuring instruments where the utmost available 
constancy is required, in that chilled cast-iron mag- 
nets when aged alter with temperature to only one- 
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third of the-extent that a steel magnet does. In 
other words, the temperature co-efficient of cast 
iron chilled from 1,000 deg. C., or even higher, 
i.e., the fractional loss of intensity when the tem- 
perature is raised 1 deg. C., is only 0.00024. That 
of a hardened magnet steel is given as 0.00095, i.e., 
nearly four times the value for the chilled and cast 
material. 
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The effect on the magnetisation of cast iron of 
prolonged heating at 100 deg. C. is to reduce this 
considerably. When the magnetising field has 
been extremely strong, and the residual magnetism 
is high the loss may be as much as 20 per cent., 
though if the casting has not been magnetised 
to saturation the loss by boiling is much less. Mme. 
Curie has studied the effect of similar re-heating 
on steels. For a 0.96 per cent. carbon steel the 
loss of the coercive force after heating for ten 
hours at 100 deg. C. is about 6 per cent., the loss 
of magnetisation being 5 per cent. The corre- 
sponding figures for a 5 per cent. tungsten steel con- 
taining 0.6 per cent. carbon are 6} per cent. and 
21 per cent. respectively. Before ageing, therefore 
the magnet made of steel is less affected by a rise 
of temperature; in the finished state, however, the 
exact opposite is true. Once, however, a hardened 
cast-iron magnet has been aged by boiling, its con- 
stancy leaves practically nothing to be desired. 
Pierce found that it was almost impossible to de- 
crease the moment by even one-tenth per cent. by 
repeated blows from a wooden mallet or stone. 
Such magnets dropped two or three hundred times 
on a stone slab or given hundreds of blows from a 
wooden club, regained their original moment to 
a small fraction of a per cent. when the tempera- 
ture had again fallen to that of the room. Only 
a few special magnet steels were found which were 
nearly equal to castings in this respect. 

Another advantage enjoyed by cast-iron magnets 
for measuring instruments such as ammeters, watt- 
meters, etc., is their very small temperature co-effi- 
cient. The strength of a fully-aged magnet is 
dependent on the temperature, decreasing as the 
temperature is raised and vice versa. Now for 
measuring instruments it is necessary that this 
alteration should be reduced to an absolute mini- 
mum, and for such purposes cast iron properly 
hardened and aged offers distinct advantages over 
even the best brands of magnet steel. The mean 
fraction of the magnetic moment lost per 1 deg. C. is 
called the temperature co-efficient, and Pierce gives 


the value of this fraction for a certain cast-iron 
hardened from 1,000 C. to 1,050 C., and then aged 
in boiling water as 0.00022 to 0.00027 according 
to the nature of the hardening bath. The corre- 
sponding value for a ogee magnet steel is- 
no less than 0.00095. The magnitude of this loss 
will depend on the nature of the iron in a manner 
which has not yet been determined, and also on 
the dimensions of the magnet; the longer the mag- 
net the smaller the co-efficient so long as the dia- 
meter is unaltered. This loss of magnetic moment 
as the temperature is raised is, of course, regained 
as it falls so long as the magnet has been previously 
rendered permanent by satisfactory ageing. 

As to the best treatment required to render 
cast iron suitable for permanent magnets, it has 
been shown by Prof. Benedicks that the higher the 
percentage of carbon in solution, the higher is the 
coercive force, upon which the value of the material 
as a permanent magnet largely depends. Hence 
it would appear that the temperature should be 
chosen for the hardening which corresponds to 
fhe greatest amount of carbon in solution. Since 
the saturation point of the alloy for carbon in- 
creases from 0.9 per cent of carbon at 730 C. to 
2.0 per cent. at 1,130 C., a quenching temperature 
just below the melting point of 1,000 to 1,050 C. is 
usually chosen for the purpose. Since at such tem- 
perature cast iron is exceedingly brittle, measures 
must be taken to avoid breaking the casting in the 
transference from the furnace.to the quenching 
bath, Quenching cracks, the result of the quenching 
itself, are unfortunately difficult to eliminate, and 
generally utterly ruin the magnetic qualities of the 
resulting magnet. 

Fig. 3 shows the microstructure at 600 diameters 
of such a quenched cast-iron. Excess carbide is seen 


Fie. 3.—Srrvucture or WuHitEe 
Cast-rron (Mac. x 600 pra.) 
QvuENcHED at 1,000 pre. C. 


embedded in a matrix consisting of the solution of 
carbide in iron. In the latter white areas are to 
be seen which consist of austenite. This con- 
stituent, formed whenever a high carbon iron or 
steel is quenched from a high temperature, is non- 
magnetic. It is the only constituent of the well- 
known non-magnetic Hadfield manganese steel and 
of the non-magnetic nickel steel containing 30 per 
cent. of nickel. The presence of austenite is there- 
fore equivalent to so many fissures or air holes, 
deteriorating the magnetic properties not only by 
the fact that it itself adds nothing to the general 
magnetisation, but actually breaks up the con- 
tinuity of the remaining material. The presence 
of austenite may be eliminated in two ways. In 
the first place, it occurs in ordinary irons and steels 
only as a result .of drastic quenching in, for in- 
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stance, cold water, cooling in oil, warm water, or 
solutions of salts, resulting in the formation of 
hardenite, the best of all the magnetic constituents 
of steel. It has been found practically that mag- 
nets quenched in certain baths yield results dis- 
tinctly superior to those hardened in water, but a 
considerable amount of secrecy has been main- 
tained with regard to the media actually used. 
The second method available for the replacement 
of austenite by hardenite is by a very mild temper- 
ing, though the exatt temperature of reheating at 
which the most satisfactory results are obtained 
has not yet been determined. By both of these 
methods the replacement of non-magnetic austenite 
by highly and permanently magnetic hardenite is 
attained without the reprecipitation from solution 
of the excess carbide dissolved during the initial 
heating to the high drenching temperatire. 
Passing to the consideration of the composition 
of the iron most suitable for the production of per- 
manent magnets, so far as the writer is aware no 
work at all has been published on this subject. It is 
being carefully considered, however, in the general 
examination of the magnetic properties of cast- 
iron on which the writer is at present engaged. 
The application of case-hardening methods to the 
production of permanent magnets has been tried 
but failed absolutely to give satisfactory results. 
It is essential in making magnets which are to be 


even tolerably permanent that outside and core be * 


alike, a centre of too low carbon content, or what 
is much more common, insufficiently drastically 
quenched, yielding a most unsatisfactory product. 
As to the influence of the individual elements, ig 
carbon is present as graphite, it is undoubtedly 
highly detrimental, but on the iron changing from 
grey to white the quality magnetically is greatly 
enhanced, while if it is as carbide in solution as 
hardenite the greatest benefit is obtained. The 
amount of manganese present in most pig-irons is 
comparatively small. Especially is this the case 
as the iron passes from the grey to the white 
variety. The influence of this element in -the per- 
centage usually present is negligible, so far as the 
magnetic properties which render the metal suit- 
able for permanent magnets are concerned. It 
possesses, however, no special advantage, and is 
just as well absent as present. Silicon, however, 
requires considerably more attention. For dynamo 
and transformer cores, etc., this element is with- 
out an equal for lowering hysteresis losses. This 
improvement in this class of magnet steel means at 
once a corresponding deterioration of those pro- 
perties with which we are more specially interested 
at present. Silicon in iron lowers the coercive 
force and the area of the hysteresis loop, destroy- 
ing the qualities of permanence which are required. 
Further, as already shown, it is in the highest 
degree necessary that the carbon should occur, not 
as graphite but in combination as carbide. Now 
the influence of silicon in rendering an iron grey is 
too’ well-known here to need labouring; and even 
apart from this it has been shown that it exerts a 
further, less readily explicable, influence, appear- 
»ing to neutralise to some extent the effect of the 
carbon on which the whole value of the .material 
for the production of permanent magnets depends. 
Dr. Hadfield has suggested on other grounds that 
in cast irons a silico-carbide of iron is present. The 
rather anomalous magnetic properties of such 
material lend some weight to the hypothesis. It 
has been shown by Gumlich that the effect of silicon 
on the magnetic properties of quenched iron car- 
bon alloys is especially felt when quenching is car- 
ried out from temperatures of from 900 deg. C. to 


1,100 deg. C. The loss of coercive force in these cir- 
cumstances, with so small an increase in the per- 
centage of this constituent as from 0.1 to 0.25 per 
cent., lowers the coercive force“of a 1.5 per cent. 
carbon steel about 9 per cent. at 900 deg. C., and no 
less than 20 per cent. at 1,100 deg. C. Since cast-ifon 
magnets must be chilled from somewhere near the 
latter temperature, the ill effects of one or two per 
cent. of silicon would be expected to be very great 
It will thus be seen that the lower the silicon con- 
tent of the iron used the better, and since this is 
a minimum in the case of the white irons the use 
of these is certainly to be preferred to the grey 
ones, on which most of the published work has been 
performed. Since it is also necessary to convert 
a grey iron into a white one by initial heating be- 
fore it is quenched, a procedure which enables the 
graphite to pass into solution as combined carbon, 
the advantage of using a white iron in the first 
place is further emphasised. It must be remem- 
bered, however, that even if a white iron is used 
the quenching from 1,000 deg. C. to 1,050 deg. C. 
is still essential. 

The best material to use for the production of 
pernianent magnets of cast iron is, therefore, one 
high in combined, carbon, free from graphite and 
as low as possible in silicon. The author is not 
yet in a position to dogmatise on this point, but it 
will be noticed that all these conditions are met 
by the ‘‘ washed ”’ irons produced by melting hema- 
tite pig on a basic bed and oxidising at a compara- — 
tively low temperature the silicon and manganese, 
while the carbon remains more or less unattacked. 

One other magnetic property of cast iron might be 
noted. A cast iron which has been repeatedly 
hardened and annealed, or even continuously 
annealed for an excessive period, deteriorates very 
markedly in magnetic properties. The permeability 
is lowered with the maximum induction and other 
more valuable characteristics. Iron once thus 
ruined magnetically by repeated or continuous 
annealing cannot be eured. The electrical resist- 
ance is found to increase at the same time. The 
explanation of the phenomena is undoubtedly to be 
found in the oxidation of silicon to silica, and the 
removal by oxidation of the graphite flakes leaving 
wide fissures. The writer holds strongly the view 
that the chemical properties of cast iron are so 
good that further use of them is to be expected in 
the future. 

Discussion. 

Dr. SwinpEn said that his own experience had. 
been more in connection with cast iron for high 
permeability than for permanent magnets. He 
thought he was right in saying that greater achieve- 
ments had been made in that direction. So far as 
the use of cast iron for permanent magnets was 
concerned he thought Mr. Thompson had rather 
over-rated the value of cast iron as compared with 
steel. In the first place there were almost insur- 
mountable difficulties in the way of getting sound 
castings, paticularly of an intricate shape, by 
quenching from a temperature just below melting 
point. It was almost impossible to imagine what the 
actual comparison would be where in one case the 
steel was tested in the form of a closed ring and the 
cast iron was under a big disadvantage by being 
tested in the form a short bar. The figures quoted 
by the author were hardly comparable because, as 
Mr. Thompson had said, neither the cast iron nor the 
steel had had the treatment which would put either 
of them into the best condition. While it was a field © 
which lent itself to considerable possibilities, par- 
ticularly by the use of alloys in cast iron—work had 
been done by the use of chromium—it was a big 
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thing to claim that chilled iron would compare with 
steel for permanent magnets, at any rate for high- 
class work. In regard to other work where carbon 
steel would do, he thought it would be very difficult 
indeed to get chilled iron, such, for example, as 
would be made by casting from melted American 
iron, equal to properly treated, well made, high car- 
bon steel. He quite appreciated Mr. Thompson’s 
remarks that a cast iron was extremely permanent 
and had a less temperature co-efficient than steel, 
and that of course was absolutely essential in a 
permanent magnet, but at the same time if they 
were selling magnets a certain remanence and 
coercive force were specified, and he thought they 
would have a great deal of difficulty in meeting the 
specification by using cast iron or chilled iron. 

Mr. Friern asked the lecturer if he knew whether 
cast iron was being used very much in America: 
His idea was that there would be very great difficulty 
in quenching hard cast iron, that it would crack and 
break. 

Mr. Tompson, in reply, said he thought perhaps 
the warning Dr. Swinden had uttered was necessary. 
He (the speaker) did not for a moment believe that 
cast iron was superior to steel at all. In connection 
with special steels which wer& produced from 
tungsten, there was not the slightest doubt that up 
to the present nothing had been made from cast 
iron which nearly approached them. On the other 
hand, laboratory tests had been made on cast iron 
which did indicate that under more or less ideal 
conditions they could get as satisfactory tests with 
cast iron as they could with some of the carbon 
steels. But certainly in the case of the tungsten 
steels there was no comparison whatever so far as 
strength was concerned. The permanence, however, 
of the cast iron was quite as great as the tungsten 
steel. Dr. Swinden pointed out the difficulty of 
getting sound castings of complicated shapes. On 
the other hand a corresponding difficulty was found 
in producing steel magnets of complicated shapes. 
Where very complicated magnets were being pro- 
duced probably more than one heating was necessary 
in forging owing to the shape, ‘and in these circum- 
stances a certain de-carbonisation often took place 
which often more or less ruined the magnetic 
qualities. That difficulty was got over more or less 
by making the magnets in special presses instead 
of by ordinary forging, but only perhaps to a certain 
extent. It was worth while at a time like this open- 
ing up a discussion on the magnetic properties of 
east iron, even though they turned out to be less 
satisfactory than he personally believed they were 
at the present time. Cast iron magnets had been 
made to a considerable extent in America and 
Germany, but the English manufacturers seemed 
more or less to have given the subject a wide berth. 
Mr. Firth mentioned the difficulty of quenching cast 
iron without obtaining a large number of quenching 
cracks. The difficulty had always been great, and 
the number of wasters that had been obtained had 
been very considerable indeed. The smallest crack, 
of course, in the magnet produced during quenching 
was quite sufficient to ruin its magnetic properties 
altogether, but if the material could be produced on 
a commercial scale, as it seemed to have been by 
the Germans and Americans, he did not see why 
the English should not do it. Quenching a cast iron 
in the laboratory was, of course, somewhat less diffi- 
cult than perhaps in a works. The shapes on which 
. he had been working up to the present were per- 
fectly straight bars, and he had tackled nothing at 
all of the complicated shapes that were necessary for 
works purposes, and even in the case of those bars 
the number of cracked specimens he had got had 
been very great indeed. 


Standing Committee on Metal- 
lurgy. 


The first meeting of the Standing Committee on 
Metallurgy appointed by the Advisory Council for 
Scientific and Industrial Research was held last 
month. The Committee consists as to one-half 
of members nominated by the professional societies 
concerned, the other half being appointed direct by 
the Advisory Council, and has been constituted with 
a view to the representation of both the scientific 
and the industrial sides of the industries. The mem- 
bers appointed up to the present are as follows :— 

Standing Committee on Metallurgy.—Professor 
J. O. Arnold, Mr. Arthur Balfour, Professor H. C. H. 
Carpenter, Dr. C. H. Desch, Sir Robert Hadfield, 
Mr. F. W. Harbord, Mr. J. Rossiter Hoyle, Pro- 
fessor Huntington, Mr. W. Murray Morrison, Sir 
Gerard Muntz, Bt., Mr. George Ritchie, Dr. J. E. 
Stead, Mr. H. L. Sulman, and Mr. F. Tomlinson. 


Section on the Metallurgy of Ferrous Metals.— 
Sir Robert Hadfield (Chairman), Professor J. O. 
Arnold, Mr. Arthur Balfour, Professor H. C. H. Car- 
penter, Dr. C. H. Desch, Mr. F. W. Harbord, Mr. 
J. Rossiter Hoyle, Professor Huntington, Mr. George 
Ritchie, and Dr. J. E. Stead. 

Section on the Metallurgy of Non-Ferrous Metals. 
—Sir Gerard Muntz, Bt. (Chairman), Professor J. O. 
Arnold, Professor H. C. H. Carpenter, Dr. C. H. 
Desch, Mr. F. W. Harbord, Sir Robert Hadfield, 
Professor Huntington, Mr. W. Murray Morrison, 
Dr. J. E. Stead, Mr. H. L. Sulman, and Mr. F. 
Tomlinson. 


In his opening statement as Chairman of the Fer- 
rous Section of the Metallurgical Committee, Sir 
Robert Hadfield called attention to the need in 
research no less than in industry for co-operation 
so far as may be consistent with the freedom of 
individual workers, and to the particular necessity 
for improvement and progress in the metallurgy of 
iron and steel. Though Great Britain had been far 
from backward in this field, there was now room 
for a great extension of research in which there 
would be a happy combination of science and prac- 
tice. ° The value of what he described as untrained 
foresight was rapidly diminishing owing to the many 
scientific developments now constantly taking place, 
and they would not any longer rely upon other than 
purely scientific methods, because science itself had 
advanced so greatly during the last three decades. 
The success of great improvements in metallurgy 
had often hung upon a slender thread; the “essemer 
process was not a success in a commercial sense 
until the refractory materials capable of resisting the 
high temperatures developed in the process were 
found to be available in Sheffield. The further pro- 
gress of metallurgy depended largely on the securing 
of supplies of the special alloys and materials re- 
quired, and there was now need for a central clear- 
ing house in order that as soon as new knowledge 
was secured as to valuable products in any part of 
the Empire it should be made available for British 
industry. He directed attention to a number of sub- 
jects upon which more light was needed. For ex- 
ample, the production of sound steel; the discovery 
of new alloy steels and the development of the older 
types; wider study of crystallised structure and ex- 
amination by photomicrography with increased mag- 
nifications; more accurate determinations of high 
temperatures, including the improvement of electri- 
cal and optical pyrometers; the improvement of 
electric-furnace practice; improvement in the 
methods of hardening; and various other subjects. 
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Systematic Control of Orders. 


By Jas. Kay, Jnr. 


The position of works manager of a general engi- 
neering works, even under a systematic control, is 
one which calls for attention to details. Strange to 
say, there are many workshops in this country 


this system is probably quite original it may be of - 
interest to others. . 

The writer proposes to deal with the system from 
the receiving of the order up to its despatch to the 
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where are employed workmen of undoubted skill and 
where attention is rightly paid to the accuracy of 
parts which may be despatched, but where the sys- 
tem for the reception of orders, their distribution 
through the different departments and the details 
necessary for their prompt despatch is crude. Con- 
trol over orders is vital to a concern if one wishes 
to keep ‘‘ alive.’’ The writer gave the matter care- 
ful study and evolved a totally new (at any rate to 
the particular works) idea for this purpose. ' Since 


‘ 


47g. 10. 


This Space less or more far suitable heading 


Materia/ Despatched 


customer. The books in use are of the loose-leaf 
type of Ludgate manufacture, and may be tabulated 
in the order in which they are utilised. 

The first book is the Primary Order Book. The 
capacity of these books is optional and consequent 
on the kind of business. Besides the standard 
sheets (Fig. 1) there are separate plain Ceveing 
leaves. To the bottom of these in rotation are fix 
plain linen tabs. (See Fig. 2.) In addition to this 
and to complete the book is an alphabetical index. 
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The second may be named the Detail Order Book. 
The standard sheet for this book is ruled as Fig. 3, 
This book also is fitted with dividing leaves and an 
er index, the same as the Primary Order 


The third book is the Control Book for Pattern- 
Shop and Foundry. The standard leaves are ruled 
as in Fig. 4, and these are the only leaves filed in 
this. binder. 

The fourth book is the Control Book for Machine 
and Fitting Shep. The standard sheets filed in this 
binder are as Fig. 5. Over and above these are 
dividing leaves as Fig. 6. 

The fifth book is the Despatch Control, the stan- 
dard sheets being ruled as Fig. 7. 

The sixth book is the Despatch Book. The standard 
sheets are ruled as Fig. 8, and dividing leaves are 
filed in this book as Fig. 9, and an alphabetical 
index is provided. Leaves ruled as Fig. 10 are 
used in conjunction with leaves as Fig. 9, the leaves 
(Fig. 10) being duplicates of Fig. 9 and acting as 
advices of material despatched to a customer. 

This enumerates the requisites for the system, 
and though it possibly appears rather formidable, 
the manipulation is very simple. Perhaps a few 
words here explaining the uses of the various rulings 
and of the various books would not be out of place. 
Before, however, describing the utility of the books 
attention should be drawn to the Works Order Sheet, 


Subject: 


fig 


Hers engaged upon aration 


Time tis order mast be Tote/ 
ont 


which passes through the works, where the workers’ 
time on each operation is entered. This is illus- 
trated by Fig. 11. We have special time sheets to 
control these to prevent any leakage of time. 

‘* A’ Book.—Primary Order Book.—Each cus- 
tomer has a separate section in this book, which is 
provided for by the dividing leaves. The alphabeti- 
cal index in the first case provides the clue to his 
position in the book and the tabs on dividing leaves 
(Fig. 2) run him to earth, for inscribed on the tab 
is the customer’s name. This particular dividing 
leaf has entered on it the customer’s name and full 
postal address, with any other particulars deemed 
necessary. The fact of receiving one order from any 
firm or individual calls for one dividing leaf and as 
many standard sheets as his order may warrant. 

Book.—Detail Order Book.—This book, as 
its name implies, is a dissection of orders entered 
in the Primary Order Book, and here the customer 
immediately loses his identity, as this book is con- 
cerned with the different manufactures one is called 
upon to make. The alphabetical index provides in 
this case the clue to the section. The tabs on the 
dividing leaves find the particular section re- 
quired, which, as explained, is a certain article of 
manufacture. The letter numbers in the writer’s 
case were made to control the patterns, drawings or 
sketches used in the making of any certain piece in 
any particular section. The usefulness of this was 
apparent when devising the system, as some such 
system is prevalent in most works for the marking 


of patterns and drawings, but we have elaborated it 
considerably, with very gratifying results. 

‘* Book.—Control Book for Pattern Shop and 
Foundry.—This is practically self-explanatory. It 
gives a ready index of work to be performed on any 
given date. The reader will recognise the useful- 
ness of this to the shop foreman. 

Book.—Control Book for Machine and Fit- 
ting Shop.—The dividing leaf (Fig. 6), as illus- 
trated, creates a section for work ahead. This sec- 
tion, again, is divided into other sections by leaves, 
as Fig. 6, which indicate work ahead for any par- 
ticular tool, and in the case of fitting, for any par- 
ticular vice. Another dividing leaf, as Fig. 6, creates 
another section, which is again sub-divided by 
leaves, as Fig. 6. This section controls procedure of 
work for each machine or vice. 

Book.—Despatch Control, as implied, indi- 
cates in a rough manner work ready for despatch 
that day. This book, as explained, is ruled, as 
Fig. 7, with six dividing leaves, each dividing leaf 
forming a section, one for each day of the week. 

F Book.—Despatch Book concerns the de- 
spatch of goods. Here is where the customer again 
finds himself, his identity after the Primary Order 
Book being of no account. This book ‘‘ F’’ is 
substantially as the Primary Order Book except in 
size, which in each case is, of course, optional and 
dependent on the class of business the binders are 
used for. This book has duplicate leaves, as in 
Fig. 10, and entries mage duplicate on to these 
leaves, which act as advice notes. The utility of 
this book is obvious from the rulings, the cost of 
any piece of work being sciabilnalt the day after 
despatch. 

With this description the reader should be able 
to follow the usefulness of the system. The clerical 
work, however, may be summarised :— 

Order Received.—The customer is allotted a sec- 
tion in the Primary Order Book and his order briefly 
entered in same, but full details given of any special 
instructions which may be necessary for despatch. 
The order is split up into different sections if of 
different kinds of manufacture and indicated in 
column for that purpose. These are then entered 
in the Detail Order Book for attention by the 
manager, who decides, in the case of castings, a 
casting date, number of shop order sheets necessary 
for its control in the works and their respective 
numbers. Shop order sheets are then made out, 
the sheets in the Control Book for Pattern Shop, 
Foundry and Machine Shop filled in. 

The orders are then ready to pass through the 
works. We always have a ready indication of work 
in casting and work being machined or requiring 
machining. The manager decides, in conjunction 
with the respective foremen, as to the procedure of 
machining and fitting work, and, the data always 
being tabulated, this is comparatively simple pro- 
viding the machines are not over pressed. 

The writer recognises that he has only touched 
the margin of the subject, for the sectionising of the 
work is very important, and the many advantages 
gained in carrying out the work, and the data one 
naturally acquires in course of time, are very con- 
siderable, apart from the time-saving which he has 
found accrue from it. 

He will be pleased to answer any correspondence 
on the subject, for even yet people have not fully 
recognised the high value from a business point of 
view one can derive from the scientific use of the 
loose-leaf system. 


Tue Dryer ENGINEERING COMPANY, 
Iamirep, is being wound up voluntarily, with Mr. 
C. E. L. Ellis as liquidator. 


50M 
Sheet Ne 
ome-| TT TTT 
5 
= 


THE FOUNDRY TRADE JOURNAL. 309 


British Foundrymen’s Associa- 
tion. 


Lancashire Branch. 


The annual meeting of this Branch was held 
at the Manchester School of Technology on Satur- 
day, May 6, Mr. H. Sherburn in the chair. ‘Mr. A. 
Harrison (Hon. Sec.) in his annual report remarked 
that considering the number of members who have 
to work overtime—many often working through the 
week ends—the attendances during the past season 
have been satisfactory. The membership of the 
Branch unfortunately shows a slight falling off on 
the twelve months. The year began with 173 
members, 13 new members were elected, and one 
was transferred to the Branch, making a total of 
187. From this total has to be deducted : Members 
struck off, 8; died, 2; killed in action, 1; removed, 
1; resigned, 3. This leaves the present member- 
ship roll at 172, classified as follows : Life member, 
1; members, 33; associate members, 99; associates, 
39. 

The report and the statement were unanimously 
adopted, and a vote of thanks was carried to Mr. 
Harrison, a,similar compliment being accorded to 
the officials for their services during the past year. 
The officials, including the President and the Hon. 
Sec., were reappointed, and it was also decided that 
in future one-third of the members of the Branch 


Council should retire each year, all being eligible for. 


re-election. 

The Cuarrman, after remarking that the first part 
ef the agenda paper had been got through, said 
there still remained time to discuss a problem if any 
member had one which he desired to bring forward. 
By way of making a beginning, he would ask if any 
experiments had been made in the making of bombs 
with the oil-sand core mentioned at a former meet- 
ing as proving very useful. Then had any of the 
members been making bombs with green-sand cores? 
A number of firms after going to the expense. of 
putting down plant for the manufacture of these 
articles had been obliged to give it up, though, of 
course, on the other hand some founders had accom- 
plished good and profitable work. 

Mr. Hoae said that in his experience, and he had 
tried both green- and oil-sand, the latter was much 
the better ; no venting was needed with the oil-sand 
core, and he had been informed that in a certain 
founiry one girl was turning out no less than 86 cores 
per day. Cores with } inch gas piping down the 
centre, as adopted by another firm, were not likely, 
in his opinion, to prove successful. 

Mr. Hinton, having expressed his agreement with 
Mr. Hogg, added that he had always gone back to 
oil-sand after trying various compounds. The 
defective castings in their works did not average 
more than 1 per cent. They mixed the sand with 
water as well as the oil, which was used in a given 
proportion. 

Mr. Onions had not found oil-sand to yield good 
results in large masses, and on that account Mr. 
Robinson, of Halifax, in a lecture he gave before 
the Association, advised the use of a centre of coke 
and a covering of oil-sand. The latter was valu- 
able because the core was self venting. Great care 
was needed in regard to the class.of oil used; some 
oiis giving off an intolerable smell. Mr. Robinson 
advocated spermaline. Then, again, great care had 
to be exercised in the matter of temperature; if it 
was too high it destroyed the oil, causing the core 
to fall to pieces. In his opinion a temperature of 
400 degrees was the extreme for oil-sand cores. 


The Casting of Locomotive 
Cylinders. 


At a recent meeting of the Newcastle and District 
Branch of the British Foundrymen’s Association, 
Mr. H. Pemberton, of Derby, dealt with the sub- 
ject of ‘‘The Casting of Locomotive Cylinders.” 
Mr. M. E. Gallon, the President, occupied the 
chair. In the course of the discussion which fol- 
lowed :— 

Mr. Frrer (Wallsend) asked the lecturer if the 
cylinders he had described were cast on end. He 
took it that they had been cast end up. 

Mr. PEMBERTON replied that they never cast any 
of them on end. hey moulded the piston valve 
castings on the flat, and after all the cores were put 
into position the whole box was turned over. They 
cast them all on the horizontal. 

Mr. CarmicHaEL (South Shields) said that Mr. 
Pemberton had alluded to the cylinders being 
exposed to the elements. It was strange that the 
railway companies did not devise some method of 
protecting them—some non-conducting material or 
plates placed in the front—because it was a very 
important thing in view of the condensation that 
occurred, and that did not tend towards economy. 
When the cylinders were under very hot conditions 
inside and very cold conditions outside it did not 
give the metal a fair chance. About the cores, 
perhaps Mr. Pemberton would give them some idea 
as to the weight of the cylinders he had spoken 
about, because that might modify their views as to 
how the cores should be made. If they were of 
moderate size, say 10 or 12 cwts., there was no 
reason why oil-sand cores should not be used. They 
were a success, and in many cases would not require 
core irons at all, except for the purpose of bolting 
them together, and that would simplify things con- 
siderably. The speaker had one objection to the iron 
core box. Mr. Pemberton said that instead of put- 
ing the cores on plates the shape of the core he put 
them in the box. Did he not find that the box 
twisted, because they could not exactly stove 
to the precise heat? He did not know any reason 
for not using plates, then if they did twist they 
could always be made over again for the next set of 
cores instead of putting in carefully made core boxes. 
With regard to tin-covered runners, he thought that 
was a grand idea; he supposed it was pure tin that 
was used and not sheet iron tinned over. (Mr. 
Pemberton : Yes.) 

Mr. PEemserton, answering Mr. Carmichael, said 
the weight of the piston-valve cylinder was 13 cwts. 
and the twin ¢ylinder 24 ecwts., and the high- 
pressure cylinder 19 cwts. They did use oil- 
sand cores for some of the cylinders. Some people 
were using them on bigger work than this, but the 
moulders with whom > was connected had been 
brought up to ordinary loam sand, and to educate 
them up to the oil-sand core was a difficult matter. 

Mr. Henperson (Heaton) said that sometimes they 
in the North had to pay the penalty for not being 
well equipped. With regard to the bores of the 
cylinders, they knew this was the place where the 
machine shop often found trouble, especially with 
cylinders cast horizontally; sometimes they were 
cast on end and sometimes on an angle so as to 
avoid the bore thereby. In connection with their 
castings they ought to keep in view the simpler and 
less expensive methods. He thought they ought to 
press forward on the lines of green-sand moulding. 
He did not know whether any of their friends would 
think of making locomotive cylinders in green sand. 
They had had some smaller cylinders, of 3 or 4 or 5 
ewts. made in green sand very cheaply, but 
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personally he thought they seemed to be getting 
further and further away from green-sand mould- 
ing. 
Mr. Marnews (Wallsend) said the thing that 
struck him most was the extraordinary pains taken 
to ensure not using any chaplets. The lecturer had 
told them that he never used a chaplet unless he 
was driven to it. If that was so it ought to act 
at once as a rebuke and an inspiration to others. 
He thought moulders were given rather too much 
to the use of chaplets. With regard to tin- 
covered runners, he had seen them used in a foundr 

in his district, and they had been very spzcemfed. 

Mr. PemBerTton ventured to say that nothing 
would be lost by an outlay on good tackle. | With 
regard to the piston-valve cylinders, he might say 
that about three years ago they were never out of 
trouble with them. Four or five years previous to 
that they went along splendidly, then the trouble 
arose. All the cylinders were cast horizontally, and 
they experienced a lot of trouble through getting 
segregation on the bottom. There was a dark mark 
left in the metal when the castings were turned out. 
They could not understand that mark; it was never 
a defective part of the cylinder, but if they cut the 
dark area in two and polished it and put it under 
the microscope, then it looked as if the metal had 
drained away and left small cavities. The crystals 
of metal seemed to wear glossy and were shiny. 
They went a long way round to find out what was 
the matter with those cylinders. They analysed the 
metal and the pig-iron so that they knew exactly 
what went into the cylinder. That, however, did 
not cure the trouble. They also analysed all the 
other parts, and then it dawned upon them to 
analyse the back part, and they found an aggregation 
of sulphur. The sulphur in that particular place in 
the cylinder reached 0.14 per cent., and no casting 
in the world could be sound with an abnormal quan- 
tity of sulphur like that. They tried all means to get 
over the difficulty, and the chemists, who were going 
to put things right in no time, as it were, failed 
rather badly. Then they turned the cylinders over 
and the trouble ceased. In ordinary cases he should 
advise chilling for the remedy, but he could not 
do it in that case. Otherwise they had been very 
successful with the cylinders, and he looked upon 
cylinder moulding as one of the easiest jobs in the 
shop. Mr. Henderson had raised the question of 
green sand. Well, he (the speaker) had just been 
asking himself, why continue dry sand? He had 
come to the ‘conclusion that dry sand was much 
safer; they could handle the mould with much more 
confidence, and they could finish the dry-sand mould 
quicker than the green-sand mould. The only 
difference was when it was going into the stove. 
He should not advise green sand for a class of 
work of the description he had dealt with. Dry 
and made a better job, and they did not run the 
risk of so much gas and steam coming through the 
cylinder, and furthermore it would stand hydraulic 
pressure much better thah any green sand. With 
regard to binders, they used linseed oil. They had 
not bought any patent core binders. 

The Presmpent asked Mr. Pemberton if he put 
ropes on to his barrels, and whether he ran them 
in the flange. Had he ever found that if there was 
a fault in the cylinder at all it always happened on 
the under side of the core? 

Mr, Pemperton: Always underneath.’’ In re- 
gard to core ropes, he allowed about } inch 
of rope around the valves, and as soon as 
the castings were set drew the barrels out 
to allow for the contraction, and endeavoured 
to run the cylinder at the open end and 
not at the closed end, so that he stood a chance of 


driving the scum right up the cylinders. On some 
cylinders which they had made they had found great 
difficulty in getting rid of the dark patch of metal 
of which he had spoken. That always seemed to 
get underneath, and when bored they could see the 
little black specks inside. They got over the diffi- 
culty by cutting four gates into the metal, just the 
same as they would run the pipe, so that the metal 
came along and ran underneath the barrel. 

Mr. Frrer remarked on the use of wax vents, and 
said he used a sort of rush, generally about 4 inch 
thick. They had been found superior to the wax 
vents. One thing he noticed was that the sand was 
always dried first, and the men who were making 
the mould had a tin of oil, and they used to make 
their own cores. Expense was saved in the ramming 
up of those cores. 

Mr. CarMIcHAEL said that-a year or two ago he 
had expressed his disappointment at his experience 
of the sea-sand-oil business. But after the success 
which they had obtained in recent times he felt it 
was only fair to tell the meeting that their previous 
failures were more the fault of themselves than the 
fault of the mixture. As far as expense was 


concerned the expense of the oil was more 
than saved in the time taken to make the 
core. The only difficulty experienced was when 


the core was a complicated shape—the sand 
would not stand up. They had had some water 
jacket cylinders to make, and a water jacket core 
was most difficult to do. He got a piece of sheet 
lead and moulded it to the exact shape of the jacket: 
then turned the jacket over and dried it, and the 
first thing they made, although they put no vents, 
was a huge success. The second, however, was 
a proper failure, but in the third they put vents in 
and they had never had any trouble since. A few 
weeks since they made a slide valve without any 
core irons, and by the time they got it out of the 
cleaner all the sand was out. 

Mr. Arcner (Dunston) said they had used oils 
for about two years, and now used it altogether for 
certain cores. The success or failure of the method 
was the drying of the core, but it would not stand. 
They must have a shape to put into the stove with 
it. 


GERMANY’S MANGANESE SUPPLY.—A Belgian 
engineer, writing in ‘‘ The Iron Age’”’ on the ferro- 
manganese situation in Germany, states that the war 
found most of the works with a reserve which with 
the reduced production of steel lasted about ten months. 
The invasion of Belgium and northern France, with 
their important iron industries, and the capture of 
Antwerp gave to the Germans the ore stocks of that 
region. All the manganese ores were confiscated by 
the military authorities and carefully shipped to the 
Westphalia district under the expert supervision of a 
technical commission. In the spring of 1915 the Siegen 
and Nassau mines, which before the war were not worth 
working on account of the low percentage of man- 
ganese (about 15 to 20), the high cost of mining and 
the competition of the imported ores, were pushed to 
the highest production possible to meet the demand of 
the market. Substitutes for manganese ore were looked 
for and found. The most important was the slag of 
the ferro- blast furnaces of Westphalia, 
worthless before the war. The blast furnace process in- 
volves a large loss of manganese, the slag taking it 
up. This slag, with 8 to 14 per cent. manganese, gives 
under the present conditions in Germany a pretty fair 
ore, its mining cost being low and the slag a 
fit for flux additions for basic pig-iron. The only 
disadvantage of its use, the high coke consumption per 
ton of iron blown, is not serious. In the opinion of 
the writer, Germany will not face a serious situatior 
in manganese before’ the spring of 1917. 
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The Iron and Steel Institute. 


The Annual Meeting of the Iron and Steel 
Institute was opened at the Institution of Civil 
Engineers on May 4, Dr. Arthur Cooper (Retiring 
President) in the chair. 

At the outset Dr. Cooper made feeling reference 
to the death of Dr. Adolphe Greiner (late President 
of the Institute), and moved a resolution of con- 
dolence with Madame Greiner and the members of 
her family; also with the Cockerill Company and its 
staff on the loss of their able managing director, to 
whose energy, courage and devotion they were 
lastingly indebted. 

The motion was carried unanimously by the 
members standing. 

The Report of the Council stated that there were 
thirty-eight new members elected during the year, 
a figure considerably below the average. The total 
membership of the Institute on December 31, 1915, 
was 1,993. 

The report having been unanimously adopted, the 
President-Elect, Sir William Beardmore, took the 
chair. 

The President, in presenting the Bessemer Gold 
Medal to Mr. F. W. Harbord, said Mr. Harbord’s 
name had long been associated with the science of 
metallurgy of iron and steel, in which he achieved 
great distinction, and. he was not only great 
in his attainment of scientific knowledge but also 
possessed the practical knowledge and experience 
which were equally indispensable to those _follow- 
ing the profession he had chosen. Since the forma- 
tion of the Ministry of Munitions he had rendered 
most important services to the Government in his 
capacity of Honorary Metallurgical Adviser to the 
Ministry. 

Presidential Address. 

The President then delivered his Presidential 
address, in which he said:—The war, with its 
revelation of great influences at work, has taught us 
all lessons which must be assimilated and acted 
upon to the fullest extent. Science comes first. It 
is the dominant factor, because it should be the 
beginning of all things, and yet it is only one 
element in the problem, because there must be 
co-operation between laboratory research and manu- 
facturing development. This should be strongly 
enforced, as there is a tendency at the moment to 
neglect the other factors. There is a great need 
for the extension of research and experiment, and 
my experience’ is that much of this work is highly 
remunerative, either positively in improved processes 
of manufacture, or negatively in eliminating faults 
and obviating wastage. Much of it, however, is 
unremunerative, and in any case all of it requires 
money. Excessive competition in manufacture 
narrows profits, and leaves little for such work. 
Manufacturing firms have therefore difficulty in find- 
ing the wherewithal to embark initially on scientific 
research work, or they are compelled, after start- 
ing it, to limit expenditure on its continuance. The 
refusal of workers to utilise to the best advantage 
improved methods of manufacture, evolved by 
experimental research, discourages industrialists in 
their evolution and application. These are axioms 
whose truth could be established by many examples. 
When a charge of lack of enterprise is made against 
manufacturers, blame should at the same time be 
laid at the door of workers who do not realise that 
their interests are intimately affected by the attitude 
they display in all such cases. ere lies the 
political connection with the problem. It is not 
enough for the State to assist or otherwise encourage 


scientific research and experiment. The nation is 
equally concerned with the profitable application of 
the results, in order that national prosperity shall 
be augménted by ensuring that the fullest utility will 
be derived from scientific research and experiment. 
The question therefore is a national one. The em- 
ployment of the people and their well-being depends 
upon plenty of work. This in turn requires the 
maintenance of a great export trade. Efficiency and 
economy in manufactures can do much to win and 
retain foreign as well as British imperial markets. 
This necessitates advance towards perfection of 
design and, greater volume of* output, through im- 
provement in the mechanical means of production 
evolved by experiment. It follows that research 
should be a charge on the selling price. To counter- 
balance this charge it is essential that the volume 
of output should be increased. Thus, when we 
reach the bedrock of industrial conditions we find 
that. unless restrictions and limitations dictated by 
workers’ organisations are abolished, much of the 
gain possible to the nation due to research and 
experiment must be lost. a 

here is little need to demonstrate that ideal con- 
ditions in manufacture are associated with a high 
rate of wage and large total earnings per worker 
per week, and this is attainable without forfeiture 
of a satisfactory profit, provided—and this is the 
crux of the whole problem—all workers make the 
most of all the appliances which scientific research 
and mechanical experiment may place in their 
hands, by increasing the volume of production per 
unit of time and by working full time. These, 
again, are well-known economic laws, but they are 
not enforced often enough. Until they are applied, 
the gain from the application of science to industry , 
will not be fully realised for the benefit of the 
workers of the nation. 

The awakening of the worker to such responsi- 
bility is thus as important as the arousing of the 
nation to the need for more scientific methods. But 
that does not in any way excuse the manufacturer 
for any deficiency in enterprise. In fairness, how- 
ever, it should be made clear that some progress 
has been made in this direction in our own indus- 
try. A few iron and steel manufacturers, as long 
ago.as the ‘eighties, began tentatively to carry on 
chemical and metallurgical research work, and they 
have been steadily and continuously increasing the 
extent of the work done, with very satisfactory 
results. The present crisis and the prospect of a 
great trade war in the near future justify a con- 
sideration of the importance of increased diligence 
in this essential department of industrial activity 
and of the encouragement afforded by results in the 
past. 

Scientific research falls naturally into two main 
divisions, and in considering how such work can 
be extended it is important at once to differentiate 
between the two. e work may be characterised 
in the one case as purely theoretical, almost clas- 
sical; in the other as distinctly technical or prac- 
tical. In the one, the ‘results are indicative of 
potentialities for the future, more or less remote; 
in the other, they are for immediate application, 
or generally contemporaneous with actual manu- 
facture. Obviously only a limited amount of what 
I have termed classical research can be undertaken 
by the manufacturer, particularly where the current 
demands for chemical, metallurgical, or mechanical 
research for practical work ‘monopolise much time 
and apparatus. Such classical work must therefore 
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be separately undertaken. Where it is not depen- 
dent upon experience in every-day industrial work, 
it would seem that State or other public laboratories 
could readily undertake it. 

There should be no disposition to limit the 
original or purely classical work in scientific re- 
search. When this is borne in mind only good can 
accrue from close association, even in such purely 
scientific research, between the industrial and the 
theoretical scientist. What is distinctly theoretical 
to-day may become the practice of to-morrow, and 
no one who has been associated with such work can 
fail to realise that there are no more difficult ques- 
tions presented for decision that the potentialities, 
from a commercial point of view, of problems solv- 
able in the laboratory. 

Purely theoretical research may yield important 
commercial results, and we are thus brought into 
contact with one of the difficult problems associated 
with national expenditure on such work. It is ad- 
mitted that science knows no boundaries; but at 
the same time there is the important commercial 
rule that national expenditure must be justified by 
national gain. Where humanitarian work is in- 
volved no one will object to the gain from national 
expenditure ge universal. Thus, all work for 
the prevention of accidents in mines, or in other 
employments, may be undertaken by the State, and 
the publication of results broadcast be justified. 
But where a new discovery, a new process, or new 
materials of great advantage to the industry of a 
nation are evolved, the advantage ought to accrue 
to that nation. It is admitted that between the 
discovery of the germ of a great idea and its appli- 
cation to manufactures much diligent work must 
be done, and that, too, of an important scientific 
character. But with the disclosure of the basic idea 
the subsequent work becomes inviting, perhaps com- 
paratively easy, even if it is expensive or requires 
long and expert experiment. 

There should be a great extension of the practice 
of conducting experiments on behalf of firms who 
direct and pay for such research, particularly of 
firms who desire to follow a definite line of research 
not immediately connected with any of their manu- 
facturing processes, and whose current work does 
not permit of such researches being undertaken. 
No doubt in the future there will be much of this 
work for such public institufions and a satisfactory 
measure of secrecy will be attained. There would 
no loncer be the objeetion that the fullest experi- 
ence of current works ong is not available by 
those engaged in the public laboratory if there were 
such direct and close contact between the public 
laboratory and the works of the firm directing and 
puying for the research. The chemist or experi- 
menter from the public laboratory might even per- 
sonally undertake, in association with the works 
staff, some of his research on a manufacturing scale 
at the works. 

Another useful work which might be extended in 
public laboratories is the training of chemists suit- 
alle for works laboratories. One of the difficulties 
in finding a scientific staff for the factory is the 
limitations of our educational system. It has been 
pt on record recently that at Cambridge only four 
colleges are presided over by men of scientific train- 
ing, at Oxford not one; and that of the thirty-five 
lareest and best-known public schools thirty-four 
have classical men as headmasters, and in no case 
do scientists hold a high place. It may be con- 
tended that such institutions were intended 
originally to give a classical or liberal education; 
that they were based on the conception that the 
fundamental prineiple of education is the cultivation 
of the mental faculty. On the other hand, science 
has become so essential, not only to the industrial 


but even to the domestic life of the nation, that 
scientific traning might be made to play a greater 
part in the future than in the past in cultivating 
the mental faculty. In any case the accepted prin- 
ciple that entrance to the largest number of posts 
in the Civil Service should be contingent on an 
examination where science plays the smallest, if 
not a negligible, part, tends to encourage the youth 
of the country to neglect scientific training and to 
bring into the service of State departments, bany 
of which are concerned with scientific work, men 
with little knowledge of and less sympathy with 
science. Indeed, as almost every Government de- 
partment is necessarily connected more or less with 
scientific problems, it would be to the benefit of 
the State if many of those appointed to the Civil 
Service were masters of science. The State endow- 
thent of research has been delayed, and is now ham- 
pered, by the absence of this influence in Govern- 
ment staffs. -We are a scientific nation; if not, we 
ought to be. And yet no single scientist per se has 
ever been entrusted with the absolute control, as a 
Cabinet Minister, of any department of State, how- 
ever intimately it is concerned with the training of 
science, the conduct of scientific research, or the 
aplication of the results of such work. Until there 
is an educated and liberal-minded control of our in- 
dustrial and commercial Government departments, 
the true relation of the State to science can never 
be realised nor its benefits fully materialised. 

Continuous investigation by a trained staff is 
absolutely necessary for efficient work, and it is 
essential that managers and works superintendents 
should be sufficiently acquainted with the scientific 
side of their work to apply in a practical way the 
recommendations made the laboratory and 
ensure the desired results. This pre-supposes co- 
ordination between the manufacturing staff and the 
research staff, so that we have here again a proof 
that scientific work must be done in the works, 
under the stimulus of the chief. For this reason, 
too, it is desirable that young men should have at 
least the first part of their practical laboratory 
training within the works. Educational authorities 
stonll maintain a closer contact with the works, so 
that not only would these young men be grounded 
in school laboratories for practical work, but the 
student would have a better chance of being placed 
subsequently in a position in the works laboratories 
where his ability would more readily be developed. 
And here I cannot refrain from the suggestion that 
the training in works laboratories should be regarded 
as part of the higher education of the future metal- 
lurgist, and that there should not be an immediate 
desire for high remuneration. Experience-is of far 
greater permanent value-than the earning of a big 
wage at the commencement of a scientific career. 

When research is made in the factory there is a 
probability that the results will be more speedily 
applied commercially. The initial work which re- 
sulted in special alloys and in the heat treatment 
of steel was undertaken in the laboratories of the 
universities and technical institutions; but when 
works laboratories took up these subjects their great 
anges significance was more quickly established. 

he same applies to the study of the molecular 
structure of metals, and its influence on the sound- 
ness and tensile qualities of metals. 

As an example of the benefit of perhaps more 
everyday scientific work, may I give you some data 
to show the difference between scientific control of 
processes by quantitative measurement and the 
exercise of judgment by the individual, based only 
on experience? The work in this instance was 
carried on in connection with the open-hearth pro- 
cess at the Parkhead Works by two members of 
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the staff, Mr. Service and Mr. McCance, with a 
view to improving the quality and regularity of acid 
open-hearth steel. It wag observed that a large 
proportion of flaws in the manufactured steel 
article could be traced to the presence of non- 
metallic impurities such as slag, sulphides, etc. 
The appearance of the fracture of a tensile test, as 
is known, is a fairly good guide to the quality of 
the steel, and it was found that an abnormal and 
irrecular fracture was generally associafed with 
such segregations of non-metallic: material. A 
carofnl examination revealed the fact that although 
such segregates gave a strong sulphur reaction they 
were, in the majority of cases, really mixtures of 
manganese and iron silicates containing sulphur 
(probably as manganese sulphide) in solution. The 
presence of alumina also in their composition 
pointed to the melting furnace as the source from 
which they came, and an investigation of the pro- 
cess of manufacture was undertaken in an en- 
deavour to trace any connection between the fur- 
nace conditions and the presence or absence of these 
impurities. At the outset it was found, as could 
be expected, that a low temperature of casting 
favoured the retention of these impurities in the 
steel. By means of an optical pyrometer continuous 
records were then taken of the temperature of a 
melting-furnace from the beginning to the end of 
its operation, as well as of the casting temperature 
of the steel. After the first difficulties had been 
surmounted. it was found that the pyrometer gave 
a valuable indication of the temperature working 
of the charge. It was then used as a means of 
control, and as such has given very satisfactory 
results, ensuring a regular and uniform heat for 
all charges. Attention was next directed to the 
bearing which the composition of the slag might 
have on tke quality of the steel, and here again it 
was proved that a more or less definite relation 
held. Without entering into details, it may be 
briefly stated that the ratio of the percentage of 
silica to iron (existing as ferrous oxide) in the slag 
during the boiling period was the important cri- 
terion. For a good quality steel this ratio should 
not exceed 1.8 to 1.9 per cent. during the boil. and 
for the finishing slag it should not be less than 
2.5 per cent. The methods which have been devised 
to meet these new conditions have enabled us to 
make steel of the best quality from a charge con- 
taining 75 per cent. and more of scrap, and they 
have been in practice at the Parkhead Steelworks 
for over two years in the manufacture of armour- 
plates and special steels, while the results have 
fairly justified their adoption. 

Thus, whatever the State may do on a national 
basis, as I stated at the outset, close co-operation 
is essential between theoretical and _ practical 
scientists to ensure that even what I have called 
‘* classical work ’’ may find ready absorption in the 


factory. \ 
Papers Presented. 

At the conclusion of the Presidential Address 
there were presented and discussed the two 
following papers:—‘‘ The Influence of Carbon 
and Manganese upon the Corrosion of Iron 
and Steel,’’ by Sir Robert Hadfield and Dr. J. 
Newton Friend; and ‘‘The Theory of ~ the 
Corrosion, of Steel,’’ by Leslie Aitchison. -The meet- 
ing then adjourned until the next day, when the 
papers discussed included :—‘* Note on the Relations 
between the Cutting Efficiences of Tool Steels and 
their Brinell or Scleroscope Hardnesses,”’ by Prof. 
J. O. Arnold; and “‘ Initial Temperature and 
Critical Cooling Velocities of a Chromium Steel,” by 
Prof. C. A. Edwards (Manchester University), 
assisted by J. N. Greenwood and H. Kikkawa. . 


Carnegie Scholarships Grants. 

Mr. W. C. Hancock (special lecturer on refrac- 
tory material in the Department of Chemical Tech- 
nology at the Imperial College of Science and 
Technology), £100 to carry out an investigation on 
refractory materials. 

Mr. J. L. Haughton and Mr. D. Hanson (National 
Physical Laboratory), £100 jointly to enable them 
to study the constitution of the iron-phosphorus- 
carbon systems. 

Mr. F. Ibbotson (senior lecturer in metallurgy at 
Sheffield University), £50 for the study of the 
molecular constitution of high-speed steel. 

Mr. J. H. Whiteley (chief chemist at the South 
Durham Steel and Iron Company’s malleable 
works), £50 in aid of a research on the Eggertz 
Colour Test. 

Mr. P. Saldan (assistant to Professor Kuraakov, 
analytical chemist at the Mining Institute of Petro- 
grad), £50 to enable him to carry out a research on 
the determination of the critical points in iron and 
steel by means of measuring the electrical resist- 
ance. 


Correspondence. 


° Foundry Iron Mixtures. 
To the Editor of ‘Tue Founpry TRADE JOURNAL. 


Sm,—In a recent issue of THe Founpry TRADE 
JOURNAL an article appeared describing the produc- 
tion of hand grenade castings, and concluded with 
details of the iron mixture used in their manu- 
facture, in which two relatively high-priced brands 
of pig-iron prominently figured. An equally satis- - 
factory mixture, however, may be obtained at a 
lower cost by replacing the high-priced brands by 
Lancashire or Derbyshire No. 3 brands, or others 
of similar. character. Moreover, the use of 
machinery scrap might be discarded if a light scrap 
could be obtained much cheaper. 

In these days of efforts towards increased economy 
and efficiency it is important that the best use 
should be made of the common brands of iron. There 
is a tendency amongst foundrymen, who regularly 
use the highly-priced pig-iron in their mixtures, to 
unwittingly ignore the qualities of the cheaper 
brands. 

For the type of castings under review the com- 
bination of several common brands of iron’ with 
light scrap—the latter varying in amount according 
to the thickness of the castings produced, on the 
lines practised in the light-castings trade—would be 
quite as satisfactory as those mixtures incorporating 
the more highly priced brands of pig-iron. It is, 
however, desirable that several brands (of similar 
type) be embodied in the charges, for thus the varia- 
tion in quality of one brand will not exert much 
influence upon the charge, and greater uniformity 
is thereby secured. 

It is not suggested that highly phosphoric irons 
are suitable where great strength is desired, although 
that quality is more dependent upon uniform cool- 
ing than upon chemical composition. A wider use 
might, however, be made of the cheaper qualities of 
pig-iron amongst those foundrymen who as a result 
of being able to pay high prices for their pig-iron 
are inclined to regard the cheaper qualities with 
prejudice, merely on account of their lower market 
value. For the production of bombs, hand grenades 
and similar castings, the use of ‘‘ special ”’ irons is, 
in the opinion of the writer, entirely unnecessary. 


Yours, etc., 
H, 


Lower Walton, Warrington, 
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Tin-Aluminium-Copper Alloys. 


The constitution of the alloys of copper, tin and 
aluminium has been investigated by Edwards and 


Andrew, who employed microscopic examination, 


supplemented by pyrometric methods. As a result 
of their work these authors deduced certain con- 


Table I.—Composition of Alloys. 


geneous alloys. (2) No advantage is to be gained 
by adding tin -to those alloys of aluminium- 
copper which contain Cu,Al. (3) So far as 
the a range is concerned it is reasonable to 
expect that the substitution of aluminium for 
tin within certain limits will tend to improve 
the properties of the alloys. .. . If this predic- 
tion is proved to be correct by experiment, then 
an alloy containing about 6.5 per cent. of alu- 
minium, and 5.5 per cent. of tin by weight, will 


Table 111.—Tensile Tests; Annealed Castings. 


| Composit ion. 
—-- Seloro- Angle 
No.! scope Fracture. 
Cent Cent. fom | 
{—--- 
... 10-1 23 120° | Pale gold: finely crystailine. 
fee my | 30 30° Pale geld. 
26 50 Coarsely crystalline, bright facets 
4, | 61! 102 | 51 pil | Grey: finely crystalline. 
6| 820 80 | 100 | 6 | nil | Grey : Gnely crystalline to conchoidal 
«| | 100 o8 69 | nil | Silvery + very finely granular, 
| | 180° | Unbroken. 
900 26 7 23 90° | Gold: coarsely 
9| 874 51 | 7 2 =| 30° | Gold: very granular. 
10 | 85:1 76 H 74 | 45 Brownish: very finely granular. 
hi wo |. | 6 | 85 | 180° | Unbroken. 
iz | 933 io} 67 | 00 | 18 
26 | 25 | 50 13 
| 900 61 49 20 | 30° | Yellowish grey: columnar. 
6 con. 
wl oe]. | | | 180° | Unbroken. 
1s, | 26 | 2 | 0 | 
89-9 78 | 23 46° | Beownish: fine’ 
2, 875 99 | 26 | 24 =| 10 | Grey: very fine granular almost silky. 
| 10 6 180° | Unbroken. 
a3} 977 io | 13 
935 | ul 180° 
af 13 21 Ons. granular (7 no: 
2! 90 10 180° | Unbroken. 
75 | 25 | 
clusions of practical interest, and those which 


relate to the alloys at present under considera- 
tion were as follows :—“ (1) Judging from the con- 
stitution and general appearance of the alloys it 
is quite obvious that sees possessing reasonable 


Table 11.—Tensile Tests; Chill Castings. 


| | Blonge- | Redue 
Me. | Tin |Alumin- PerCent.| Area Remarks. 
iam | 8q. In. Sq. in on2In. |Per Cent. 
“(Per Cent. 
118 | 1035 | 164 | 3020 | 44 | 56 [Practuregrey 
radially crystalline 
| Surfi jooth. 
1-06 7-70 96 19-64 220 42 ' Fracture dull 
radially i 
Surface wavy. 
| 2:96 7-08 140 | 20-68 25-0 27-0 | Fracture brownish 
gold granular. 
urface slightly 
wavy. 
| | 64s | | 1997 | | 467 | Fracture pale gold, 
fine granular to 
silky. Surface 
sc} | 240 | | | 1676 | 192 | 939 | Practure 
| | 
656 5 14-98 26 365 | Fracturegrey,shows 
ing yellow specks, 
smooth. 
9090 2-39 96 1461 38 38 | Fracture greyish- 
brown, showing 
i granular. 


mechanical properties are confined to two very 
limited areas, viz., those consisting largely of the 
a phase, and those which consist of the » phase. 
All the others are very brittle, and in far the 
greater number the tin does not mix to form homo- 


Yield Maxi- . 
Point, | mum 
Tons tress. |PerCent.| 
i Square [Tame per) on 
[Per Cont |p Inch. ware | Inches. 
847 | 118 | 1036 | 146 | 2932 | 11-9 | 152 | Fracture 
| brown, crystal 
line Surface 


H smooth. 

21:20 | 681 | 464 | 
finely granular. 

Surface wavy 


SCA) 89-66 2-36 108 88 27:32 358 | 31-8 | Fracture brownish 
gold, finely gra- 
nular. Surface 
frosted and 
sl ghtly wavy. 
93-68 006 6-48 66 | 1720 | 436 | 412 | Fracture/pale cold 
silky. Surf 
| wavy. 
91-64 | 260 | 576 | o8 | 1736 | 331 | 31-6 | Fracture pale gold 
ular to silky. 
wavy 
805) +93 5-56 | 1661 17 123 | Fracture uniform, 
| -brown, gra 
. Suriace 
| slightly wavy. 
‘7CA; 9020 | 7-41 239 78 | 1285 99 87 | ‘ure uniform, 
| Surface 
' | slightly wary. 


to & inclusive were annealed for 20 mi 
fie Noambers 6 apd 7 were treated similarly at 700° C. 


@ 750° C. and slowly cooled in the 


have the same properties as an alloy containing 10 
per cent. of tin and 90 per cent. of copper. Such 
a ternary alloy would be cheaper than the copper- 
tin, and fiver | also have a lower specific gravity.’’ 

It certainly appears that if these alloys have any 
practical value, it must lie in the direction indi- 
cated in the third of these conclusions; for unless 
the addition of small quantities of tin to the alu- 
minium-copper alloys should lead to a very marked 
improvement in their properties, the high price of 
tin would effectively limit their application. The 


Table 1V.—Tensile Tests ; Effects of Replacing Tin 
by Aluminium. 


Com position. Chill Castings. Annealed Castings. 
Alumin- Mgximam| Elongs- | Tempere- Maximum) Elongs- 
Porton. | Parent. | tone Per Cant. 4 T Pet Cent. 
90-10 900 | 3663 | 305 800 26-40 60 
| 236 798 | 2988 | 260 | 750 132 | 358 
6 80-51 493 556 14-98 26 700 16-61 117 
9020 | 74k | 230 | 1461 38 | 700 12-85 99 
| Admiralty Gun-Metal. 165 16-0 700 21-4 40-0 


addition of a very small quantity of aluminium to 
gun-metal in order to act as a deoxidiser is gene- 
rally held to be advantageous. H. von Miller 
found that the addition of aluminium to bronze 
containing 92 per cent. of copper and 8 per cent. 
of tin increased the shrinkage and diminished the 
facility with which a patina was formed. 

In a Paper by Prof. A. A. Read, D.Met., F.1.C., 
and R. H. Greaves, M.Sc., before the recent meet- 
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ing of the Institute of Metals, the authors give the 
results of some of their experiments on the subject. 

Table I. shows the composition of the alloys, to- 
gether with their relative hardness obtained with 
the Shore scleroscope using the universal hammer, 
and the results of a cold-bending test, for which 
latter test cast strips were used having the approxi- 
mate dimensions 2.5 in.x0.6 in.x0.35 in., they 
being nicked at the centre, bent cold in a vice, 
and hammered over on an anyil. 

The tensile tests on test-pieces turned down from 
chill castings 1 in. in diameter and 10 in, long are 
recorded in Tables II. and III. for the “as cast ”’ 
and “annealed ”’ states. 

The authors conclude that althoygh the mechani- 
cal properties are in many cases good, they never 
reach those of the corresponding (and cheaper) 
aluminium-copper alloy. Table IV. shows the 
mechanical tests on a series of alloys with an 
approximately constant copper content. The 
results indicate that the replacement of tin in a 
gun-metal by aluminium is of no advantage, but 
leads to loss of strength and greatly increased 
brittleness, unless about three-quarters at least of 
the tin is replaced, when the properties approxi- 
mate but are inferior to those obtainable from alu- 
minium and copper aione. 


Die Castings. 


Discussing this subject before the Newark 
Foundrymen’s Association recently, Mr. J. A. 
Schultz (American Die Casting Company, Inc.) 
said the die casting’s strqngest feature was its com- 
petition with machine work. In ordinary practice 
his company’s product is made to dimensions of 
plus or minus 0.001 in. to each inch of dimension, 
and sometimes closer. The following were amongst 
his remarks :— 

‘** One of the most important details in the pro- 
duction of die castings lies in constructing the dies 
or moulds, which must provide for the shrinkage 
in the material from which the castings are to be 
made. In a die casting made of zinc-base alloy, 
the ordinary shrinkage is about 0.004 in. per inch 
of dimension, which indicates the care required in 
making the dies or moulds. If the casting has 
many cores the shrinkage varies, and only experi- 
ence can judge as to the variances. The dies are 
not, as a rule, made of a hardened high-carbon steel, 
although that is the general belief. Hardened steel 
being under internal strains, repeated heating and 
cooling in the course of casting would cause it to 
crack; therefore a spécial alloyed machinery steel 
is usually employed. A properly constructed die 
will produce upward of 100,000 or more duplicate 


castings, and each piece with the same degree of 


accuracy, so that when its cost is distributed over 
the number of castings it will produce, the die cost 
per casting is small. 

“To determine the soundness of the castings, the 
first made is carefully broken in a canvas bag. If 
it is defective, others are broken until a perfect 
one is found. The pieces of the perfect casting 
are then used as a weight on a scale and subse- 
quent castings must balance the broken casting per- 
fectly. By this method the smallest blow-hole is 
shown to exist. Very successful results have been 
obtained with aluminium alloys in making die cast- 
ings; but its field is still somewhat limited and 
more accurate results are obtained with metals sub- 
ject to less shrinkage. When zinc-base alloys are 
used the walls of a casting should not be less than 
1-16 in. in thickness, although in the softer metals, 


such as lead- and tin-base alloys, the walls of the 
casting may be made approximately one-half this 
thickness or less if desired. Certain parts of the 
casting which are subjected to severe strain may 
be reinforced by inserting therein pins, bushings, 
rings or flat pieces of brass, bronze, iron or steel, 
In many instances it has been found impractical 
to cast threads in small holes, as they can be cut 
more cheaply and the result is just as satisfactory. 
Plain holes from 0.01 in. in diameter and upward 
can be successfully cast as a commercial proposi- 
tion.’’ 

Mr. Schultz did not believe that brass die castings 
are being prodtced in a profitable manner at the 
present time, as it is difficult to get a die or mould 
material which will stand the constant heat re- 
quired, and retain its accuracy. The yellow metals 
are cast at 1,700 to 1,800 deg. Fahr. 

Die castings are generally not sold by weight, 
inasmuch as the labour varies in both the making of 
the dies and the castings, and as a rule the die cost 
is treated as a separate item from that of the cast- 
ings produced therefrom. One thing which is to be 
considered in the production of die castings is the 
drossage loss where a great many small pieces are 
made, this loss diminishing in ratio with the speed 
used in utilising the hot metal. 

The dies are sometimes coated, but not to pre- 
vent the metal from adhering to them. The dies 
are treated on the surface to produce a certain 
finish which, however, is only to improve the ap- 
pearance of the casting itself. The dies and the 
metal are kept at certain temperatures, varying 
with the different alloys, so as to assist in control- 
ling the shrinkage of the casting. 

The molten metal in the machines used by the 
American Die Casting Company is under a pres- 
sure of approximately 1,000 lbs. per sq. in. in the 
die itself, but the pressure is not applied until the 
die is filled. Because of the high pressure involved, 
the cores must be securely locked in their respective 
positions, otherwise they would shift during the 
casting operation and the product would be 
rendered valueless for accuracy. 


MILLIONS OF TONS OF WAR STEEL.—“ The 
Iron Age’’ calls attention to the enormous tonnage 
of steel used in the war. While Great Britain and 
Germany and their Allies are converting many hun- 
dreds of thousands of tons of their own steel into 
various kinds of shells, the United States is contri- 
buting enormously to the total. The exports of steel 
bars from the United States have probably gone mostly 
to France, while those from Great Britain to France 
have exceeded all previous records. The extent of this 
movement is shown by the following table :— 


Steel Bar Exports from the United States and Great 
Britain Chiefly for War Purposes. 


From 
From Great Britain 
the U.S. to France. 
. Tons. Tons. 
August to December, 1914... ie _ 11,530 
Year 1915 ... ... 426 002 349,297 
January and February, 16 ... -- 112,295 96,755 
538,297 457,582 


The exports.of bars from the two countries, largely for 
war purposes, thus amount to nearly 1,000,000 tons. 
There are also to be considered the shipments from 
the United States of shell forgings and of billets for 
such forgings. American exports of semi-finished 
steel in the eight months ending with February were 
560,000 tons. To these must be added the tens of 
thousands of tons of steel shipped in the form of 
shells, loaded and unloaded. Canada’s contribution has 
probably been 400,000 to 500,000 tons a year. 
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The following table shows approximately the 
annual production of iron, steel, and the other 
metals throughout the world, and the extent to 
which these are produced with the aid of the 
electric furnace :— 

World Production of Metals. 


In metric or long tons. Mostly for the year 1913. 
‘ons. 


T 

Pig-iron . 78,000,000 (50,000 tons electric). 
Steel - 76,000,000 (200, ” » dt 
Copper . 1,000,000 
Zinc .. . 1,000,000 

. 1,000,000 
120,000 
Aluminium 80,000 
Chromium 50,000 (mostly as ferro-chrome). 
Nickel 32,000 
Antimony 25,000 
Silver 7,800 
Sodium 5,000 (electrolytic). 
Tungsten 4,800 (mostly as metal). 
Mercury 3,000 
Silicon 2,000 (silicon metal, not inoelud- 
Gold 680 ing ferro-silicon). 
Vanadium 600 (as ferro-vanadium). 
Bismuth 500 
Molybdenum 100 (mostly as ferro-moly- 
Cadmium bdenum). 
Calcium 50 
Platinum 9 


80,000 tons of aluminium per annum represents 300,000 E.H. P. 
200, » electric steel per annum represents 25,000 ,, 


50,000 » electric pig iron perannum represents 20,000 __,, 
5,000 ,, sodium per annum represents 10,000 
2,000 ,, silicon per annum represents 4,000 ,, 


+ Complete returns are not available. In 1913 the United States 
and Germany made 132,000 tons, and in 1914 these countries and 
Austria made 133,000 tons. 

Electric furnaces may be classified according to 
the kind of operation for which they are to be 
employed, as follows:—(A) Furnaces for the reduc- 
tion of metals from their ores; (B) furnaces for 
heating, melting, refining, and distilling metals. 

Under heading A there are the following 
classes: —(l) Electrolytic furnaces, used for the 
production of metals by electrolysis of their fused 
salts: (2) electrothermic smelting furnaces, used 
for the production of metals from their ores with 
the aid of electrically-generated heat. 

Under heading B there are the following classes : 
(1) Heating furnaces, for the heat-treatment of 
. metals, enamelling, etc., and usually intended for 
moderate temperatures ; (2) electric welding, solder- 
ing, and cutting appliances, in which the metals 
that are to be united or divided are heated glec- 
trically ; (3) electric melting furnaces, some+of the 
uses of which are the melting of cathode copper, 
the melting and alloying of brass or bronze, and 
the melting and refining of gold precipitate. 


Electrolytic Furnaces. 

Electrolytic furnaces are used for the produc- 
tion of those metals that cannot conveniently be 
produced by thermal or electrothermal methods. 

Aluminium.—This metal is distributed very 
widely, as it constitutes some ligor 20 per cent. of 
most clays, but, owing to the expense involved in 
extracting it from clay, the richer ore, bauxite, is 
alone employed. The standard method for produc- 
ing aluminium involves first the production of pure 
alumina from this bauxite ore. This is essential 
because any iron, silicon, etc., remaining in the 
alumina would find their way into the resulting 
aluminium. 


* From a 4 read, March 29, before the Institute of Metals. 
The author is treal, 


rofessor at the McGill University, Mon 


Electric Furnaces as. Applied to Non-Ferrous 
Metallurgy.* 


By Professor Alfred Stansfield. 


Sodium.—This metal is employed very largely in 
the chemical industry. At the present time the pro- 
<i is wholly by electrolysis of fused sodium 
salts. 

Potassium.—This metal is ‘obtained in small 
quantities by electrolysis of fused caustic potash. 

Calcium.—This metal has no important mechani- 
cal properties, but is useful as a reducing agent. 
It is used to a moderate extent in the metallurgy 
of steel, as it serves not only to deoxidise, but also 
to absorb nitrogen. The world’s production is about 
50 tons a year and the price in normal times about 
12s. 6d. a pound. 

Magnesium.—This metal, which is closely allied 
to calcium, is of use mechanically as well as for 
chemical purposes. It is produced, in general, by 
electrolysis of the fused chloride, and before the 
war it was made largely, if not entirely, in Ger- 
many, where there are immense deposits of salts 
containing magnesium chloride. 

Bariwm, Strontium, Ceritwm.—These metals are 
produced in small quantity by electrolysis of their 
fused chlorides. 

Zine.—The electrolysis of fused zinc chloride has 
formed part of a process for the treatment of sul- 
phide ores of zinc and other metals by chlorine, in 
which the sulphides, in a state of fusion, were con- 
verted into the chlorides, and these were separated 
and purified so as ultimately to leave zinc chloride 
only, which was reduced by electrolysis. This pro- 
cess, the Swinburne and Ashcroft chlorine smelting 
process, is not at present in use, and electrolysis 
of the fused chloride has only a very limited appli- 
cation. 


Electrothermic Smelting Furnaces. 


These furnaces are employed for the reduction 
of metals from their ores.. Compared with fuel- 
fired furnaces the electric furnace has the. advan- 
tage that air and the products of combustion of 
fuels can be pry tape excluded, and that higher 
temperatures can be obtained. 

Silicon.—This substance is used in steel-making, 
and also in the chemical industry owing to its 
power of resistance to acids. It has been employed 
instead of aluminium for the reduction of metals 
by the Goldschmidt process. It has been estimated 
that silicon forms 27.4 per cent. of the contents 
of the solid crust of the earth, so that there is no 
difficulty in obtaining the ore of this element. 
Silicon is reduced from its oxide, silica, by the 
action of carbon in the electric furnace at a tem- 
amg ay which has been stated to be 1,460 my C., 

ut in practice a higher temperature is no doubt 
employed. Serious difficulties are encountered 
owing to the volatility of silicon and the formation 
of silicon carbon, SiC, at high temperatures. 

Ferro-Silicon.—Very large quantities of this 
ferro-alloy are made in the electric furnace for use 
in the steel industry, the usual grades being 50 per 
cent., 75 per cent., and 90 per cent. Before the 
war the highest production on the American conti- 
nent was about 75 tons a day or 25,000 tons per 
annum, but at the present time the production has 
increased ‘nile, reaching perhaps 220 tons 
daily or 80,000 tons per annum, of which 50 to 
60 tons daily or 20,000 tons per annum are pro- 
duced in Canada. 
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Tungsten.—_Some 4,000 tons of this metal are 
produced per annum largely in the metallic form, 
and mostly by means .of the electric furnace. 
‘Tungsten is used for the production of special steels 
and also for electric lamps. For steel-making an 
80 per cent. ferro-tungsten is largely used, and this 
is manufactured on a large scale at the Girod 
works near Albertville, Savoie, France, while in 
the United States the metal is produced at the 
present time in as pure a form as -possible for 
use in lamp-making. It seems probable, however, 
that 80 per cent. ferro-tungsten will again te made 
in America in view of the phenomenal demand for 
tool steel at the present time. 

Melybdenum.—About 100-tons per annum of this 
metal are produced in the electric furnace, mostly 
as ferro-molybdenum. Molybdenum can be obtained 
from its sulphide ore, molybdenite, by roasting this 
to oxide and then reducing the oxide in an electric 
furnace, either alone to produce the pure metal, ox 
with the addition of iron for the production of 
ferro-molybdenum. Owing to the difficulty of roast- 
ing molybdenite completely, and the volatility of 
the oxide, molybdenite is often smelted directly 
with the addition of lime and carbon. 

Molybdenum would be used more largely than it 
is in steel-making, as a substitute for tungsten, if 
it were not for the seams that it causes in the steel 
ingots. It has been stated that only one-quarter 
of all the molybdenum steel produced is free from 
seams, and this makes the cost of production so 
high as to be almost prohibitive. 

Vanadium.—Some 1500 tons of ferro-vanadium, 
averaging 40 per cent. of the metal, are produced 
per annum. In the United States the alumino- 
thermic process is employed, but Girod, in Europe, 
and possibly others, employ the electric furnace. 

Chromium.—This is obtained mostly in the form 
of ferro-chromium by means of the electric furnace, 
several thousand tons being made per year, the 
figure of 50,000 tons of chromium per annum being 
quoted by one writer. Ferro-chrome is produced 
in the United States and also in Europe, notably 
at the Girod works in France. 

Titanium.—This element is found widely distri- 
buted in titaniferous iron ores, as well as in the 
mineral rutile. The ores are smelted in the electric 
furnace for the production of ferro-titanium, using 
in general a high titanium iron ore, iron turnings, 
and coal or coke. The use of ferro-titanium in 
steel-making and in the iron foundry has been very 
largely advertised, and ferro-titanium has been used 
in the manufacture of as much as 200,000 tons of 
steel rails in a year. Titanium is used for the purpose 
of cleaning the steel, as it combines both with oxygen 
and nitrogen. The value of ferro-titanium in steel- 
making has, however, been questioned, and it is 
difficult to obtain definite information on this point 
from impartial persons. 

Zinc.—Whatever may have been the cause, the 
electric smelting of zinc ores has held the attention 
of metallurgists for a long time, and during recent 
years a large amount of work has been done on the 
problem of treating, not merely the high-grade ores 


that are = distilled in the Belgian zinc retort, 


but also the low-grade and complex ores that can 
hardly be treated at all by existing methods. The 
electric furnace inventor wishes to change the 
present step-by-step method to a continuous 
smelting operation in which the ore and reducing 
carbon shall be fed into the furnace at one point, the 
zine shall flow out of the condenser, in the molten 
state, at another point, the slag shall be tapped off 
from a third point, and lead bullion, pesryee any 
gold and silver values, shall flow out at a fourt 

opening in the furnace. The task thus set is by no 
means easy. 


In Norway and Sweden the electric smelting of 
zine ores has been carried out commercially for some 
years. At Trollhattan in Sweden a very large plant is 
in regular operation, but the owners are unwilli 
to give access to visitors, and the only information 
that has been published is the report by Mr. Harbord 
made in the year 1911. Judging by this report it 
seems that their success has been only partial, that 
a large amount of blue powder is made which must 
be resmelted with further quantities of ore, and that, 
in consequence, the consumption of electrical energy 
isso great that the process is only economical in 
view of the unusually cheap rates at which electrical 
power can be obtained in that district. 


Copper.—In view of the satisfactory nature of the 
existing methods of smelting copper ores, the electric 
furnace does not offer any great advantages for their 
treatment. 
copper where a simple reducing fusion is required, the 
electric furnace is quite appropriate and can be used 
in those comparatively rare cases where fuel is 
unusually expensive and electrical power unusually 
cheap. Such cases exist and no doubt will lead to a 
small development of electrical smelting. 


Nickel.—This metal is found in enormous quan- 
tities in Canada in the form of a sulphide of iron, 
copper, and nickel, and for the treatment of this 
class of ore the existing methods seem so suitable 
that very little room is left for electric furnace 
processes. 

Lead.—It has seemed possible that electric smelt- 
ing might be applied to the treatment of high-grade 
lead ores whose reduction in the blast furnace is 
wasteful on account of the heavy losses by volatilisa- 
tion. Ditficulty will be found in any such process 
because the high-grade ores can scarcely be roasted 
sufficiently well without raising them to a tempera- 
ture at which tusion ensues, and the electric furnace, 
as ordinarily constructed, is not suitable for carry- 
ing out an oxidising fusion. 


Antimony.—The production of this metal in ordi- 
nary furnaces is carried out on a small scale and is 
somewhat complicated in character. The writer 
understands that a smelter in New Brunswick in 
Canada is about to take up the use of electric 
smelting for the ores of this metal. In view of the 
present shortage of antimony, which is used in the 
production of shrapnel bullets, it would appear worth 
while to pay further attention to the electric- 
furnace method of smelting. 


Tin.—Ores of tin when smelted by ordinary pro- 
cess consist essentially of the oxide of this metal, 
and have usually been concentrated so as to contain 
a large percentage of tin. Being oxidised, these ores 
lend themselves to smelting in the electric furnace, 
and ix view of the high price of tin and of the con- 
sequent importance of reducing to a minimum losses 
both by volatilisation and by imperfect reduction, the 
metallurgy of tin appears to afford a useful field for 
electric furnace operations. R. 8. Wile recommends 
siliceous slags for use in the electric tin furnace. 
Such slags have a high electrical resistance, and thus 
a temperature of 1,600 deg. C. and upwards can be 
reached. Under these conditions iron is completely 
slagged off, while the losses of tin in the slag are 
less than 0.5 per cent. For smelting dross the slag 
should consist of one part each of soda and lime and 
four parts of silica. 


Electric Heating Furnaces. 


Under this heading may be considered electric 
muffies, erucible furnaces, and similar appliances for 
electrical heating. In general these are all resistance 
furnaces, being heated by means of solid resistors. 


A large number of such furnaces have been devised . 


For the smelting of oxidised ores of, 
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for experimental and laboratory work; among which 
" may be mentioned :— 

(1) Tube and crucible furnaces which are heated by 
a spiral of platinum wire. These can be heated to a 
temperature somewhat below the melting point of 
platinum, and are very satisfactory for chemical 
operations that do not need very high temperatures. 
The high cost of platinum has led to the use of :— 

(2) Furnaces heated by nichrome and other less ex- 
pensive resistor wires, which, while more easily f:: 
ble than platinum, can yet be employed up to a fairly 
high temperature. 

(3) For very high temperature work carbon alone 
is available for the resistors of electric furnaces, and 
even the working lining of such furnaces is frequently 
constructed of carbon. The use of this element, while. 
inevitable, introduces difficulties owing to its com- 
bustion when exposed to oxygen, and to its effect 
on the substances to be heated. 

(4) In order to avoid the presence of carbon, a 
furnace has been constructed that has a resistor tube 
made of the same material as the filament of a 
Nernst lamp. This tube only becomes an electrical 
conductor when raised to a red heat, and is there- 
fore heated, in the first place, by an external coil 
of nickel wire. 


Electric Welding, Soldering, and Cutting 
Appliances. 


These have not been used to any extent. in non- 
ferrous metallurgy, being far more applicable to the 
treatment of iron and steel. Pieces of metal can, 
however, be welded or melted together, either by 
passing a large electrical current across the joint, 
or by means of an arc between electrodes of carbon 
or of the metal to be.treated. Bars of metal can 
also be cut by means of the electric arc.’ Electric- 
ally-heated soldering irons can be constructed and 
will prove very time-saving as compared with the 
ordinary variety. A recent development in electric 
welding is known as electro-percussive welding, and 
is used for joining together two pieces of wire. Tne 
wires to be joined are held in suitable clamps, one 
of which slides down a guide so that the pieces 
of wire come into forcible contact. The clamps are 
connected through an inductance with a charged 
electrolytic condenser, and when contact takes place 
a large electrical discharge across the jdint fuses 
and welds together the two pieces of wire. 


Electric Melting Furnaces. 


Non-ferrous metals and alloys, such as copper, 
brass, tungsten, nickel or German silver, can be 
melted very conveniently, and. with little loss, in 
crucibles placed in carbon resistor furnaces, such as 
the Hoskins furnace which employs carbon resistor 
plates, or the Helberger furnace in which the 
crucible itself is made the resistor. The Hering fur- 
nace also operates on the resistance principle, but 
in this case the metal itself is the resistor, and this 
introduces difficulties in the case of metals like 
copper that have a high electrical conductivity. The 
induction furnace, also, can only have a limited 
application to the melting of non-ferrous metals, on 
account of their usually high electrical conductivity. 

The use of electric furnaces in the brass foundry 
was foretold by Moldenke more than ten years ago, 
and some advances have been made in this direction. 
Another development that may prove important is 
the electrical melting of cathode copper. The writer 
has had some experience of the Rennerfelt arc fur- 
nace, and considers this to be perhaps the most 
promising type of arc furnace for melting copper, 
brass and the non-ferrous metals generally. The 
Rennerfelt furnace has three graphite electrodes, one 
vertical and two horizontal, which meet in the 


middle of the furnace. These are supplied with 
two-phase current, the vertical electrode being the 
common return for the other two. With this 
arrangement an are is produced which is projected, 
electro-magnetically, downward towards the metal to 
be melted, acting as an electric blowpipe flame. 
This furnace, like Stassano’s, has the advantage of 
an are that is independent of the material to be 
melted, but the efficiency is better in this case, 
owing to the downward direction of the flame. 


New Tool Steels, 


Since the war broke out, Messrs. Darwin & 
Milner, of Sheffield, have carried out extensive ex- 
periments for the purpose of finding a substitute 
alloy for high-speed tool steel, and im the autumn 
of last year their efforts resulted in a discovery 
which, they claim, proves that an alloy containing 
neither tungsten, molybdenum, cobalt nor vanadium 
can be produced with excellent high-speed cutting 
qualities. Patent rights were secured in October, 
1915. 

The alloy is said to be composed entirely of mate- 
rials which are freely obtainable and not subjected 
to a limited supply, as is the case with tungsten. The 
original discovery has now been developed and the 
material, it is announced, will be put on the market 
in a few weeks. Apart from the fact that tungsten 
and molybdenum are dispensed with in the making 
of this alloy, this new tool metal has the feature 
that it is cast in square, flat or other shaped 
bars, either in iron or sand moulds, and it is claimed 
that, without forging or hardening or heat-treat- 
ment of any kind, it possesses the correct tool hard- 
ness with excellent so-called ‘‘ red-cutting ”’ quali- 
ties. \ 

The new alloy after it is cast is ground up to 
shape on an emery stone and is then ready for use 
as a turning, planing or slotting tool. A demonstra- 
tion of the properties of the alloy was given in 
Sheffield last rhonth, when the casting of a number 
of tool bars was witnessed. The material was 
ground up into tools and the tools tested in com- 
parison with high-speed steel. They were made 
from 1}-in. square tool lengths. The ends of 
the cast bars were ground up on a Gisholt oscil- 
lating grinder, the grinding into shape only re- 
quiring about a quarter of an hour for each tool 
length. Turning tests were made on a heavy 
36-h.p. direct-driven high-speed testing lathe. 
The material upon which the tools were tested 
was a round ingot of high-tensile motor-part 
steel, containing 0.32 carbon, 0.07 silicon, 0.59 man- 
ganese, 0.024 sulphur, 0.012 phosphorus, 1.26 
chromium, and 3.28 nickel. The tools were tested 
both with very heavy cuts reducing the bar 4 in. 
at speeds of about 50 ft., and light cuts reducing 
the bar 1/82 in., attaining a speed of 150 ft. Tools 
of the same alloy } in., } in. up to 2 in. square were 
tested on the same bar and all proved successful, 
possessing good red hardness and cutting quite 
cleanly. 

The search for a substitute for high-speed steel at 
its present price is apparently not confined to this 
country. We hear through Holland that as a result 
of long experiments it is reported that the steel 
works of Rich. Lindenberg, of Remscheid, have suc- 
ceeded in producing a high-speed steel of the highest 
efficiency on the basis of raw materials available in 
Germany, and excluding the use of tungsten. The 
firm of Hein. Remy, of Hagen, is also concerned 
with the invention. 
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ndlinge Scrap Metal. makes a bundle 27 in. by 15 in. by 6 in., weighing 
prune P tal about 1} ewt. Our illustration Fig. 2 shows the 


In the pre-war days there were possibly very few 
manufacturers who made any attempt to bundle 
their own scrap. But with the increased value of 
all scrap, the shortage of labour, and the restricted 


Fic. 8.—Press ror Bunptinc Scrap Brass, 
Coprer oR ALUMINIUM. 


Fic. 1.—Sranparp Iron anp Steet 
PREss. 


transport facilities, the question of the. economical 
bundling*of scrap is engaging the serious attention 
of all those concerned. . 

For many years Messrs. Hollings & Guest, 
Limited, Thimble Mill Lane, Aston, Birmingham, 


Fic. 2.—Bunpiz or Iron anp Sorapr. 


have made a speciality of hydraulic presses for the 
duty mentioned. In Fig. 1 we illustrate the 
standard iron or steel bundling press for dealing 
with all kinds of scrap afd making the,same into a 
compact and portable bundle. The machine is 
placed in the ground till the top is a convenient ————E — —— 
height for lifting off the bale. The scrap is thrown Fic. 5.—Briguerrinc Press Reapy To Compress. 
into the box, the lid screwed down, and the water t 

turned on (this does the compressing): then the lid bundle wired, but generally speaking the scrap does 
is swung off and the bale ejected, The machine not require wiring. 
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The usual way of bundling scrap brass, copper, or 
aluminium is to hammer it 
down into a mortar—a very 
slow and heavy process. In 
Fig. 3 we illustrate the press 
designed for this purpose, the 
principle being precisely the 
same as in the bundling press 
already described, except that 
bundle (Fig. 4), 6 in. dia. and 
9 or more inches long, is made 
into the shape of the melting 

t. 

Perhaps, however, the most 
interesting apparatus is the 
press designed for briquetting 
iron, brass or aluminium bor- 
ings, turnings or swarf. Though 
not wholly impossible, it is extremely difficult to 
melt cast-iron borings in the cupola, and as a con- 


Fie. 4.—BunpDLepD 
Brass Scrap. 


shape of which is shown in the view) being 3 in. in 


. dia. by 4 in. long and the weight 4 lbs. 


In Fig. 6 we illustrate a hydraulic piling press, 
of which two have been supplied to the Metropolitan 
Carriage, Wagon and Finance Company, Limited, 
Birmingham. The duty of this press is to bundle 
heavy press clippings and forge scrap, ready for the 
furnace for re-welding and hammering. e main 
cylinder of this press gives a pressure of 300 tons. 


Selecting a Moulding Sand. 


In ‘‘ A Preliminary Report on Moulding Sands *” 
presented before the American Institute of Metals, 
Mr. C. P. Karr, of the U.S. Bureau of Standards, 
remarked that the size of the casting as well as the 
kind of metal used in the casting ~aust he con- 


Fic. 7.—Exampies or Briquetres Mape or Merau Scrap. 


sequence they have a merely nominal value. If 
made into briquettes, however, they are as good as 
pig-iron and are brought down equally readily in 
the cupola. 

In the remelt- 
ing of brass and 
copper borings, 
the tendency of 
which is to float, 
there is an in- 
evitable loss of 
from 8 to 15 per 
cent. according 
to the amount of 
zine they con- 
tain. With the 
briquette this 
loss is reduced 
to from 1} to 34 
per cent., so that 
if we deduct the | 
cost. of briquet- 
tine. the average 
saving repre- 
sents from £5 to 
£15 per ton. In 
melting alumi- 
nium borings We 
the loss may be |E™ 
anything from | 
30 to 50 
cent., whilst 
briquettes 
used the melting | 
losses are re- 
duced down , to 
74 to 10 per jf 
cent. The bri- | 
quetting press is 
shown in Fig. 5, 
the usual size of 
briquette (the 


sidered in selecting a moulding sand. He character- 
ised the proper sands for different metals as 
follows :— 

Sands for steel casting should contain 97 per cent. 
or more of silica, with a small amount of clay for 
bonding purposes. 

Sands for iron casting should be loamy, and their 
texture varies with the size of the casting. 

Sands for bronze should be of fine grain, 
bonding power and should have a high degree of 
permeability—a rather difficult combination. 

Sands for brass and aluminum should be fine 
grained and loamy, similar to those used in mould- 
ing stove plate, and they should also possess a good 
degree of permeability. 

The permeability may be expressed by the time 
of flow of 100 cc. of water through 100 cc. of sand 
in a vessel of the specified dimensions. This time 
may be 2 min. plus or minus 5 sec., in a sand of 
good permeability. Such a sand, other conditions 
being equal, would be adapted to almost all grades 
of bronze and ordinary brass. For German silver 
a greater degree of permeability would be almost 
necessary. 

Tt has been suggested by various investigators 
that a good moulding sand could be artificially pre- 
pared by crushing fine quartz, or obtaining fine 
quartz sand and adding a sufficient amount of clay 
and other bonding elements to give it the proper 
degree of cohesiveness; but the difficulties in the 
way of coating each grain of quartz with a film of 
clay of uniform thickness, Mr. Karr notes, would 
seem to make the problem almost unsurmountable; 
and yet, as natural moulding sands become ex- 
hausted, its production may some day be of great 
economical importance. It might be possible to 
produce in this way several standard sands having 
every desirable physical property for specific pur- 
poses, which could serve as standards with which 
all natural moulding ‘sands now in use could be 
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‘*¢Phoenix” Electro-Magnets. 


Messrs. Steel, Peech & Tozer, Limited, of the 
Phenix Steel Works, Sheffield, have used electro- 
magnets extensively in their own works for over 

* 15 years, and the result of their experience is 
embodied in the designs of the Phenix patent 
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Fie. 1—Tue Poantx” Etectro- 


MaGnert For INGOTS AND OTHER 
Preces. 


‘poke pieces "when required) for tting 
large single rounds (the bar is lifted between the 

non-magnetic materials. e 


electro-magnet, of which they are the makers. It 
has been found that, whilst the circular and oval 
forms of these magnets are eminently suitable for 
handling pig-iron, scrap, turnings, and such-like 
material, a magnet of special shape is essential for 
dealing effectively with ingots, blooms, billets, rails 
and sections. 

The shape and construction of this special type 
of Pheenix electro-magnet is illustrated in diagram- 


plate for attaching chains for lifting non-magnetic 
materials without detaching the magnet from the 
crane hook, thus rendering the use of the crane 
universal. 

This special type of electro-magnet can be used 
in two ways:—(1) To lift large single sections, the 
load being lifted between the poles; and (2) to lift’ 
a number of small sections at a time, the pole faces 
being placed across the load. 


Fie. 5. 


It is an obvious fact that the use of electro-mag- 
nets must save time and labour, and the maximum 
economies in this direction are claimed for the 
Pheenix electro-magnets on account of their pric- 
tical design and construction. One magnet as 
above described will do the work of six to eight 
men, according to the working speeds of the crane. 


' The average current consumption per hour, allow- 


ing for 60 lifts each of one minute’s duration, js 
134 units; and taking the average steel-works cost of 
generating current at 4d. per unit, the cost of 


Fic. 2. 


matic form in Fig. 1, and the particular features, 


of its design are the following:—(1) The coils are 
protected by heavy brass covers A; (2) all bolts 
are countersunk to prevent the heads breaking off 
when the magnet is lowered between stacks of 
material; (3) the magnet is slung from an unmag- 
netised steel plate B fixed in its centre, consequently 
the leakage of current through the lifting tackle is 
prevented ; (4) holes, E, are provided in this centre 


Fie. 8. 


Fic. 4. 


rrent for the magnet per hour is only three 
farthings. The cost of banalin billets by means of 
dogs or other mechanical appliances cannot bear 
comparison with such figures: 

Figs. 2 to 6 show the magnet lifting various loads. 
The width of the magnet faces is 20 in., and the 
weight of the magnet about 12 cwts. This type of 
magnet can be readily built up in multiples for use 
with cranes of heavy capacity, or used in series 
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slung from a cross-bar at suitable centres, for lift- 
ing long lengths. 

The Phoenix magnets are recognised to be essen- 
tially the magnets for steel-works use, and intend- 
ing purchasers can see these magnets in use under 
everyday working conditions at the works of the 
manufacturers in Sheffield before they order. 

The sale of the magnets is exclusively in the 
hands of Messrs. E. G. Appleby w Co., of 12, The 
Broadway, Westminster, London, 8 


. Gas-Heated Crucible Furnace. 

We illustrate a new design of crucible furnace 
built by Messrs. John Wright & Co., Essex Works, 
Birmingham. The furnace, which is designed for 
air-blast and to be heated with town gas, is built 
with an extremely strong cast- 

A 


iron body, and lined with a 
high-quality firebrick. It is 
provided with a front outlet 
having a spout sealed with a 
firebrick plug. By this means, 
should a crucible happen to get 
broken, the molten metal can 


Gas-HEATED CruciBLe FuRNACE. 


be run off so as to prevent it causing damage to the 
burners.and furnace bottom. A cast-iron and fire- 
brick cover protects the opening at the top of the 
furnace. This cover, it will be noted, is mounted on 
wheels, and can be moved along the rails until it is 
clear of the crucible opening. The flue opening in the 
top of the furnace chamber is partially covered 
with an iron-bound firebrick, so that the flue heat 
is directed into the recess formed in the cover for 
pre-heating the metal. 

The furnace is fitted with the Wright-Brayshaw 
patent burner, in which gas is used at the pres- 
sure from the mains, ‘with an air-blast at a 
pressure of 3 lbs. per sq. in. Both gas and air 
mains are provided with dial taps which permit of 
accurate adjustment. 

The furnace may of course be installed on the 
ground-level, but it would no doubt be more con- 
venient to place it in a pit and to raise it therein 
on short brick columns, in which position, by the 
removal of two wedges, the bottom plate and fire- 
. brick base may be dropped and the“false bottom 
taken out so as to facilitate cleaning or repairing. 
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There are certain obvious advantages in the gas- 
heated as compared with the coke-heated furnace. 
With the first-named’ the heat is of course more 
uniform and controllable; no stoking is required, 
and no storage space for fuel is necessary, whilst, as 
demonstrated with the furnace under notice, the life 
of the crucible is more than doubled, and the aver- 
age ‘time for melting reduced by nearly one-third. 
As evidence of this we are able to give the results 
obtained at a brassfoundry in Birmingham, the 
figures representing the average per day, taken over 
a period of four ordinary working days:— ~ 


No. of 
| No. | Average Number | Weight of Totalcon- | melts 
Fuel.| of | time per of, | brass sumption of | 
melts) melt. | castings.| melted. ‘uel. crucible 
| 
| Minutes. | Lbs. | 
Coke, 13 | 53 195 592 300Ibs. | 40 
20 | 34.5 300 | 910 2,076 cub. ft.) 85 


The castings were produced at an average fuel 
cost of 0.15d. each, as compared with 0.29d. with 
the coke-heated furnaces. 

The figures tabulated show, of course, overall 
results, and include the daily heating up from cold, 
but in the best melt obtained during the period of 
the tests 45 lbs. of brass were melted in fifteen 
minutes with a gas consumption of 67 cub. ft., or 
1.49 cub. ft. of gas per lb. of metal melted, which 
is said to be a record performance. 


Wrought Steels for Automobiles. 


Report by Engineering Standards Committee. 


Report No. 75, just issued by the Engineering 
Standards Committee, is of special interest to the 
motor-car industry, as it deals with the British 
Standard Specification for wrought steels used 
in the construction of cars. Four classes of case- 
hardening and six classes of stamping steels com- 
monly used in the industry are dealt with in the 
report, and are designated ‘‘ E. 8. C.’’ steels. The 
Specifications deal with the chemical composition, 
tensile breaking strength, yield ratio, elongation and 
reduction of area of the material, and are prefaced 
by a series of standard definitions of the metallurgi- 
cal terms employed in the Report with reference 
to the heat-treatment and testing of automsobile 
steels. As usual in the British Standard Specifica- 
tions, general clauses governing the inspection and 
testing of the material are also included. The Com- 
mittee, while they are aware that alloy steels other 
than those dealt with in these Specifications are in 
use at the present time, point out that the issue 
of these Standard Specifications is not intended in 
any way to preclude the use of these steels, but 
merely to provide such a choice of steels of definite 
composition as will meet the present general re- 
quirements of automobile construction. 

A Research Committee formed jointly by the In- 
stitution of Automobile Engineers and the Society 

gof Motor Manufacturers and Traders is proceeding 
with further investigations into the physical proper- 
ties of the standard automobile steels, and into the 
factors governing the testing of them. 

The Report, the price of which is 7s. 10d., post 
free, may be obtained direct from the Offices of the 
Committee, 28, Victoria Street, Westminster, S.W., 
and is published for the Committee by Messrs. 
Crosby Lockwood & Son, of 7, Stationers’ Hall 
Court, E.C. 
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Non-Ferrous Notes. 


A Strong White Metal.—A very good alloy for sand 
castings that are required to be white and strong is 
composed of 50 per cent. copper, 35 per cent. zinc, and 
15 per cent. nickel, with 2 oz. of aluminium added. 
The alloy is very difficult to cast in sand without the 
aluminium. It stands sea-water well, and is extensively 
used for boat fittings. 

Silver and Magnesium.—The addition of magnesium 
to silver makes the latter harder and less malleable. 
On account of their brittleness and susceptibility to 
atmospheric effects, these alloys are not likely to find 
much use. That containing 10 per cent. of magnesium 
is yellowish white and finely granular, while the 20 per 
cent. alloy is bluish white and coarsely crystalline. 


Sterline.—This name was at one time used to de- 
signate a nickel-silver used for fancy goods, such as 
match-boxes, rings, and articles of jewelry. Analysis 
showed it to contain the following :—Copper, 68.52 per 
cent.; nickel, 17.88 per cent.; zinc, 12.84 per 
cent.; iron, 0.76 per cent. The presence of the 
iron was considered to give it exceptional whiteness. 


Casting Brass Handles on Steel Cores.—In connection 
with motor-car and similar work, brass handles are 
often required to be cast on steel shanks or rods, the 
rod being set in the mould like a core. A not uncom- 
mon defect is the occurrence of blow-holes where the 
brass casts round the core. This may result from the 
latter being either greasy or‘rusty. One method of 
treating steel cores of this kind is to heat them red 
hot at the ends where the metal is cast around them, 
and then allow them to cool before setting in the 
mould. 

Soldering Without a Soldering-iron——A method of 
soldering without the use of a soldering iron or flame 
was the subject of a patent a few years ago, and has 
since found commercial application to some extent. The 
essence of the process a in the composition of the 
solder, which is made by mixing the solder with some 
chlorate of potash, nitrate of strontium and shellac. 
When this is burned, as may be easily done by igniting 
it, sufficient heat is generated to melt the solder. The 
process is more particularly applicable to soldering 
electrical connections. 


Alloy for Thin Ornamental Work.—An alloy which 
has been recommended for thin ornamental castings, 
such as cash-register cases and similar articles which 
have intricate designs on their surfaces and must be of 
a good colour, is composed of :—Copper, 89 per cent. ; 
tin, 7 per cent. ; lead, 2 per cent. ; zinc, 2 per cent. This 
amixture will run sharp, give an excellent colour, and 
cast soundly. It is not advisable to use scrap or 
cheap metals.” The best that can Be obtained will 
be found the cheapest in the end for such work. 


Soft Metal for Casting Ornamental Trays.—Such 
castings as ash trays and similar small ornamental 
articles are frequently cast in bronze moulds from a 
mixture of 87 per cent. lead and 13 per cent. anti- 

- mony. A metal which. gives even better results, in 
that it can be cast thinner, by reason of running better, 
is composed of 80 per cent. lead, 10 per cent. tin, and 
10 per cent. antimony. The antimony, of course, 
causes the expansion of the alloy on cooling and is 
essential to get the sharp definition of the pattern and 
design which forms a feature of such castings. 

Melting Scrap Trolley Wire.—In melting down such 
scrap material as over-head conductors from electric 
tramways or railways, it is first. essential to cut it 
to suitable lengths—a somewhat awkward job, as the 
material is generally very stiff. If the lengths are 
too long the material will protrude above the top of 
the crucible and come in contact with the products 
of combustion while melting. The portion which pro- 
jects is injured in melting, as it cannot be covered with 
charcoal, but is oxidised and absorbs gases. The 


ends should not protrude above the top of the crucible, 
and bee sn 048 can then be placed on so that the wire is 
covered. 


°78.27 per 


Boron-Carbide.—Silicon-carbide or carborundum is 
well-known as an extremely hard substance for abrasive 
but boron-carbide (discovered by Wohler and 

eville in 1857) is only- surpassed by the diamond in 
hardness and its ggg may be employed for cutting 
the diamond itself. It consists of boron and carbon, 
and chemically it is analagous to silicon-carbide. It is 
made in various ways, but may be produced by the 
direct fusing of boron and carbon in the electric furnace. 
In appearance it is bright and black, its crystals resem- 
bling carborundum. Boron-carbide does not appear to 
have become a commercial article and has not been 
made outside of the laboratory, probably on account of 
the cost of production. 


Tin in Yellow Brass.—A complaint often made 
against yellow brass such as the 60 copper, 40 zinc 
mixture is that it does not machine freely enough, and 
does not cast well. Lead aids the machining proper- 
ties, but even large percentages do not always give 
the desired results with spelter as high as 40 per cent. 
The metal also is not stiff enough for some purposes. 
The addition of tin to the extent of 1 per cent. or 
more considerably improves the stiffness, and with 
about 3 per cent. of lead gives a metal which works 
admirably under the cutting tool. A suitable com- 
= of such an alloy is about as follows :—Copper, 
0 per cent. ; zinc, 25.75 per cent.; lead, 3 per cent. ; 
tin, 1.25 per cent. This mixture is very useful for 
ornamental brass ware, and casts well. 


Manganin.—This is a copper-manganese alloy used for 
electrical resistances. Its composition is 82 per cent. 
Cu., 15 per cent. Mn., and about 3 per cent. of Ni. and 
Fe. It has almost a zero temperature co-efficient. The 
pure copper-manganese alloys find little commercial ap- 
plication except as cupro-manganese for introducing 
manganese ad deoxidising purposes, &c.) into other 
mixtures. From 4 to 6 per cent. of manganese has been 
employed in copper for firebox stays, but no other ap- 
plication in such form is general. The two metals form 
a complete series'of mixed crystals, but there is no real 
eutectic or chemical combination. The mixture with 
the lowest melting point (870 deg. C.) is that of Cu. 68, 
Mn. 32 per cent: When other metals, such as iron and 
nickel are introduced the nature of the alloy’is modified 
accordingly. 

Impurities in Aluminium.—For uses which are likely 
to cause corrosion it is important that the impurities 
in aluminium be very small. There are, of course, 
intentional additions made to aluminium, with the 
object of modifying its properties ; for example, silicon 
has been added up to 5 per cent. in metal for castings, 
and has the effect of distinctly hardening it, though 
over 2 per cent. Si. impairs the colour of the metal. 
According to Moissan, the presence of carbon and 
sodium in commercial aluminium causes it to corrode 
more rapidly than the pure metal. One example cited 
is that of an aluminium which contained 0.10 per cent. 
of sodium and 0.41 per cent. of carbon. A sample 
of Neuhausen aluminium contained 0.30 per cent. of 
carbon. The effect of impurities in the metal was 
very much in evidence in cooking utensils before 
makers realised the necessity of using a pure aluminium 
for such purposes. 

Magnolia Metal.—This antifriction alloy is one of the 
lead-tin-antimony combinations, but the composition 
appears to vary, according to different analyses on 
record. Thurston quoted :—Lead, 77.7 per cent.; tin, 
5.9 per cent.; antimony, 16.8 per cent. An analysis 

Sexton showed :—Lead, 79.41 per cent.; antimony, 

15 per cent., and traces of iron and bismuth. 
Another analysis (‘‘Metallurgie’’) showed :—Lead, 
nt.; antimony, 17.81 per cent.; tin, 3.88 
per cent.; and copper, 0.04 per cent. The copper in 
the latter is presumably an impurity, the metal used 
to make the mixture being about :—Lead, 80 per 
cent. ; antimony, 15 per cent.; and tin, 5 per cent. 

Magnesium-Zinc Alloy—An alloy which was claimed 
by W. Riibel (Berlin) to be suitable for airship and 
submarine construction, owing to its low specific gravity, 
consists of magnesium and zinc. A small quantity of 
zinc, he claimed, greatly strengthens the magnesium, 
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both for castings and for rolling into sheet. The use 
of the following mixture was advocated :—Magnesium, 
96 per cent.; zinc, 4 per cent. With even 1 per cent. 
or 2 per cent. of zinc, the magnesium is ‘greatly 
strengthened. The alloy may be made by first melting 
the magnesium in an iron crucible provided with a 
well fitting cover. When melted, the zinc is added and 
the whole stirred. There must be no contact with the 
air during the melting of the magnesium. It is stated 
by Riibel that the fracture of the rolled alloy has a 
fine structure like that of steel. The cost of such an 
alloy, however, woukd probably be prohibitive for 
Most purposes. 

Graphite in Bearing Alloys.—Some few years ago 
there was introduced by a German manufacturer a 
class of white-metal bearing alloy which incorporated 
particles of graphite in its constitution. The material 
was used for bushings and bearings, but had to be 
machined to shape, as re-melting would have removed 
the graphite. he method of making the material 
was by kneading free graphite into the requisite alloys 
while in a plastic condition. Many soft metal alloys 
become plastic at a relatively low temperature; for 
example, a 90 per cent. tin and 10 per cent. “4 on 
alloy becomes plastic at about 215 deg. C., and at that 
temperature could be kneaded. The whole substance 
after incorporation of the graphite was subjected to 
hydraulic pressure, in order to compress the mass into 
a compact material. Among the alloys which could be 
used in this process is that of tin 80 per cent., copper 
10 per cent., antimony 10 per cent. The graphite is 
introduced with the idea of its lubricating effect in 
the bearing. 

Tungsten and Copper.—Tungsten and copper are not 
commonly alloyed, one of the few known mixtures 
being the alloy Platinoid, supposed to contain about 
60 per cent. copper, 24 per cent. zinc, 14 per cent. 
nickel, and 1 to 2 per cent. tungsten. This alloy was 
used for electrical purposes, and on analysis was at 
times reported to have no tungsten in it, but man- 
wanese instead. However that may be, tungsten is 
certainly a very difficult metal to alloy with copper. 
When copper has been purified by melting with boron, 
it can, ite is claimed, be united to tungsten by 
casting in contact with the latter. (This method of 
joining the two metals was the subject of a patent 
@ year or two ago.) It is also stated that the copper 
and tungsten may be heated in a crucible, together 
with boron, to a temperature several hundred degrees 
above the melting point of the copper, melting of the 
tungsten, which requires 3,270 deg. C., being, of course, 
impossible in the crucible. Another method is to heat 
the copper and tungsten in a vacuum furnace to about 
1,400 deg. C. and then allow the whole to cool in 
contact with each other. 


Aluminium in Yellow Brass.—The introduction of 
aluminium into brass for casting is still, and not 
without reason, regarded with strong disfavour by most 
brass founders. In some classes of work it serves to 
make the metal run better in pouring, and so far is 
useful; but when aluminium occurs in metal for such 
castings as cocks and valves it usually gives trouble 
by reason of causing leaky places. Nevertheless, it 
is possible to add a small quantity of aluminium to 
yellow brass for such work and get good results. The 
castings then have a fine appearance, run very sharply, 
and machine well. The effect of -aluminium is to 
reduce blowholes and give sharp, bright castings, while 
a greater number of patterns can be put on a gate and 
the mould can be poured flat. But in order to avoid 
leaky, castings the metal must be poured quite dull, 
and it is on this point that the ordinary founder who 
is accusto to pouring yellow brass gften goes 
wrong, as he pours the metal too hot. Undue disturb- 
ance of the metal spoils it, by causing oxide to form 
which gets entrapped in the casting. "The metal should 


be poured with the least possible disturbance, and 
should only be skimmed just as it is to be poured. 


Zirconium as a Deoxidiser.—Zirconium is one of the 
rare elements (specific gravity 4.15), and occurs in 
neture as a silicate, ZrSiO,, in mrcon or hyacinth. 


It is prepared by displacement by aluminium or 
sodium from its fluorine-potassium compound, and 
forms silvery-grey scales or a black amorphous powder 
Its use as a deoxidising —— in metals and: alloys 
was patented by Weiss in 1911, the claim being that 
the Teedventoass accompanying the use of titanium 
for such purposes could be avoided by using zirconium 
or combinations of zirconium with other deoxidising or 
inactive substances, for instance, zirconium-carbide, 
zirconium-silicide, ferric zirconium, cupriferous zir- 
conium, or with the further addition of nickel, molybde- 
num, chrome or wolfram. The zirconium or these 
combinations, it was claimed, could be added with 
ease to the molten metal—iron, gun-metal, brass, 
copper, aluminium-bronze or the like—and be totally 
dissolved. Alloys with a high percentage of zirconium 
were recommended, for instance, with 10 to 35 per 
cent. zirconium, small quantities being added to the 
molten metal. Less than 1 per cent. of zirconium was 
said to give a sound casting, and gatiy increase the 
tenacity and strength of the metal, greater additions 
further increasing those properties and rendering the 
castings less sensible to chemical agents. 


Melting and Boiling Points of Metals.—In the follow- 
ing table the melting and boiling points of various 
common metals are given in juxtaposition. The boiling 
points were determined by H. C. Greenwood (Proceed- 
ings of the Royal Society, 1909). The point ‘at which 
the metal actually began to boil and that at which 

rticles were violently ejected from the surface differed 
but slightly, and was found not to exceed 100 deg. O. 


\Melting Point.| Boiling Point. 
Deg. C Deg. C. 


Tron ose 1,600 2,450 
Copper ... 1,083 2,310 
Chromium : 1,510 2,200 
Silver 962 1,955 
Manganese 1,225 | 1,900 
Aluminium 658 | 1,800 
Magnesium... ana 651 | 1,120 


The phenomenon known as ‘‘ agen in the ordinary 
melting of copper is not truly such, as it could not 
occur at the temperatures of melting practice. The 
ebullition experienced is probably caused, by the expul- 
sion of gas absorbed during the melting. 


Tinned Brass Castings. — Brass castings for water 
meters and similar apparatus where freedom from corro- 
sion is necessary are sometimes required to be tinned. 
This can easily be done unless they contain a large 
quantity of aluminium, a small quantity such as is 
often added to yellow brass to aid in running not being* 
detrimental to timning. The castings ate freed from 
sand by pickling in asienio acid or by tumbling 
(preferably the Baa and dipped in an acid dip to 
brighten the surface-and remove all oxide. This dip 
is composed of 1 gallon of oil of vitriol, 1 gallon of 
aqua-fortis, and 1 oz. of common salt. If the dip does 
not ‘‘ bite ’’ well or leave the surface clean and uniform, 
a little water, say a pint, is added to the 2 gallons of 
dip. The dip should not work so rapidly as to attack 
the brass strongly. The castings are then thoroughly 
rinsed in cold and then in hot water, and when dried 
are ready for tinning. A flux, made by dissolving zinc 
in strong muriatic acid untu no more will be taken up 
by the acid, is used. By this method a strong solution 
of chloride of zinc is obtajned containing no free acid. 
No water should be used in it. The brass castings are 
dipped into the flux until completely covered and then 
immersed in the molten tin and allowed to remain for 
a short time. When withdrawn, they should be com- 
potty covered with tin and no pin holes be present. 

o produce a-smooth, bright surface a second tinning 
is required, and this is done in another kettle of molten 
tin, on the top of which is a layer of tallow about half 
or three-quarters of an inch in thickness. The tallow 
serves to smooth the tin on the second dipping, and: 
produces ‘an even and bright coating. 
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Queries. 


Defective Cylinder Castings. 


I am much troubled with defects between ports 
of steam cylinders. Several castings have been bad, 
always at fe same place (where shown dotted on 
drawing) between the exhaust and the port nearest 
the open end of the casting. They are cast on end 
and run as shown. The bottom runner is 1} in. 
by $ in., and the top runner 3 in. by #in.; a flow- 
gate is taken off the chest and the casting is fed. 
The metal used is 1 part Carron No. 4, 1 part Shotts 
No. 4, and 1 part good foundry scrap. e moulds 


/ 
are all made in dry-sand, thoroughly dried and cast 
with hot iron, and there is always a good heat in 
the mould when cast. The port cores are made 
with equal parts of Belfast sand and sea sand, with 
a little core-gum and clay-water. Can any reader 
indicate the cause of the trouble?—‘* Gaxa.”’ 


ANSWERS. 
Cavities in Spur-Wheel Blanks. 


(For query see May issue.) 


This trouble is common to all founders more or 
less, bat after considerable experience with blank 
wheels of all sizes in diameter and depth of face, 
I have found the following method give every satis- 
faction. Instead of placing the denseners or 
‘* chills ’’ in the corner of the arms of the wheel, as 
sketched in the query, I advise your. correspondent 
- place ore chill on the face opposite each arm, 
thus :— 


The depth of densener should be 3 in., assuming 
the wheel face is 5 in. or 6 in. These denseners can 
be set up with a depth strip and rammed up with 
the mould during the making, finishing-off with 
either wet or dry plumbago, as required, for a dry 
or green-sand mould. If of green sand the mould 
should not stand closed up overnight, as moisture 
is attracted to the cold iron densener and a marked 


or pitted face will result when cast. I would 
advise that the runners be removed from the boss, 
and two down pegs dropped in the intermediate 
spaces between the arms, cutting spray runners 
into the arms. By this means four of the arms 
would act as runners and the boss with the rim 
would fill together; it also has the advantage of 
not making the boss the clearing lump for the whole 
wheel. If two feeding risers are placed on the 
rim, these should be arranged between the denseners 


and not immediately above them. Above all the 
metal should be fairly hot when pouring and the 
places chilled will #®-anneal themselves. Also, 
denseners should not be used too often; three or 
four heats, in the writer’s opinion, is enough. 


The trouble which *‘ T. W. 8.”’ is having with 
spur-wheel blanks is caused by the setting first of 
the arms of the wheel while the metal in the rim 
is in a semi-liquid state; and as the arms set they 
pull or draw to themselves a certain portion of the 
semi-liquid metal of the rim, causing either a 
drawn hole or sponginess at the point, of each 
arm. I do not think that gas has anything to do 
with it, and denseners in this case are a doubtful 
remedy. What I would advise is to put as large 
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a riser as possible at the point of every arm. 
This will involve extra time in dressing the casting, 
but that is a small item against the safety of the 
casting. I would also advise to stop feeding with 
the rods and feed the job by putting a lot of sand 
into the runners when the job is cast; press the 
sand down gently with the shovel so as to cause 


an up and down motion between the runner and 
the risers, keeping up the process until the metal 
sets in the risers. If this is carefully and well 
done, I think the trouble will be removed. 
M. E. 
Dunston-on-Tyne. 


The remedy for the cavities (contraction or gas) 
is to be found, principally, by an alteration in the 
metal used by ‘* T. W. 8.,’’ which taps out at :— 
Carbon, 3.4; silicon, 1.9 to 2.5; a, 0.6; man- 
ganese, 0.6 to 0.8; are ti 0.8 to 1.2. The 
phosphorus is too high, but sulphur at 0.6 is 
exceedingly high. That any good castings have been 
obtained with such a metal is wonderful. Sulphur 
and phosphorus with iron form sulphides and phos- 
phides, and are the last of the constituents of iron 
to solidify; consequently the longer period of cool- 
ing, due to the lower solidifying point, permits of 
more total contraction. Partial separation of these 
constituents from solution may take place, which 
leads to, great inequality of distribution. The sub- 
stances ‘that remain fluid longest have a tendency to 
pass into those portions of the casting which are 
the last to solidify, so that the central and heavy 
parts contain these constituents in great amounts. 
This more fluid portion of the iron, after having 
fed the outer and thinner sections of the casting, 
contracts leaving cavities. One part of sulphur will 
neutralise the effect of from 10 to 25 of silicon. 
Probably the total carbon content is reduced by 
sulphur. A mixture for spur-wheel blanks should 
be about :-— 


For heavy... an | 


mee... 


It is assumed that the wheels are cast at the 
lowest temperature compatible with general con- 
ditions of safety. I should still use chills at the 
corners of the arms, and place the risers as near 
as possible over where cavities occur; increase the 
area of risers; keep well open with hot metal, and 
feed as long as possible. It may be worth the 
effort to increase the nungber of risers and feed 
through them all. If the cavities occur in six 
localities, say, midway between the arms, introduce 
six good risers. In all probability an alteration in 
thee metal mixture, as suggested, will remove the 
trouble. If metal alteration fails try the riser 
suggestion.—E. Lonepen (Irlam). 

The solution of this trouble is to be found in 
pla.ing the ‘‘ chills’ or denseners on the outside 
of the rim instead of the inside angles; and the 
thickness of the denseners should be decided by the 
thickness of the metal. The mixture should tap out 
with 2.3 to 2.5 silicon, and the phosphorus be 
reduced to 0.4; the other constituents are all right 
for this work.—A. R. Bartierr, 
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Town Gas as Furnace Fuel. 


Mr. Taudevin lectured last month before the Engineer- 
ing Society of the City and Guilds of London Institute, 
at the Finsbury Technical College, Leonard Street, 
City Road, on ‘‘ Town Gas as a Fuel for Furnaces.” 
Sheffield, he said, was perhaps the first ingustrial com- 
munity to encourage on an extensive scalé the use of 
town gas for the thermo-treatment of steel and other 
heating gperations. The Sheffield Gas Company had, 
in no half-hearted manner, most catered 
for the requirements of their consumers. They had 
anticipated the value of cheap gas as a furnace fuel, 
and their foresight and energetic propaganda had 
resulted in a very considerable proportion of their 
annual make of gas being sold for industrial purposes. 
In Birmingham, the centre with the greatest variety 
of industrial activity, gas had been harnessed up to 
the extent of something like 1,000,000,000 cubic feet, 
excluding gas engines. This approximate figure was 
published about fifteen months ago, and during the 
intervening time the munitions of war requirements 
had been colossal, and he should estimate that by the 
end of the present year the gas consumption for fur- 
naces in the Bigningham area would approximate to 
2,000,000,000 cubic feet per annum. 5 pro- 
vided a most interesting example of the utilisation of 
fuel gas on a big scale. No less than 60 per cent. of 
the gas made there was used by manufacturers for fuel 
purposes, and this surprising figure did not include 
gas used for motive power. There were many large 
works in the London area using gas furnaces on a most 
extensive scale. One firm, exclusively on the produc- 
tion of war materials, used something like 150 gas. 
furnaces of different types, consuming about 300,600 
cubic feet of gas per day. Describing the natural- 
draft reverberatory oven furnace, Mr. Taudevin 
said this furnace was quite satisfactory for working 
temperatures up to 1,000 deg. C.—viz., for carburising, 
re-heating, etc., and very suitable for use where there 
was no convenient means of using power-driven fans. 
He had stood on the top of one of these furnaces 
after it had been in operation for six hours on case- 
hardening work, the continuous temperature inside the 
oven having been not less than 950 deg. C., and under 
these practical conditions it was possible to hold one’s 
hand over the head of the flue of the furnace, the 
waste heat being practically nil. This was explained 
by the tortuous way the hot products of combustion 
travelled before they were sent to the main flue. In 
the ‘“‘L.P.G.A.” furnace steel had recently been 
annealed with a consumption of 3,000 cubic feet 
per ton, when six tons were being treated per charge, 
and the reheating of billets for rolling at the rate of 
under 3,500 cubic feet per ton, the materig@ being 
heated to over 1,100 deg. C. In a furnace with walls 
of suitable thickness for such high temperature work 
this consumption should be considerably reduced. The 
following were — from actual commercial working 
results in Sheffield :— 


Weight of 
Total ot 

” ” operation ee oe 
Maximum temperature attained .. i 
Gas consumption per ton of steel annealed 
Cost of gas ~ ya pe 


Annealing Steel. 


” ” 


6 
3 
45 
48 


8,000 
3. 


A NEW KRUPP GUN FACTORY.—The German 
newspapers announce the requisition by the Krupp 
Company of a site of nearly 1,000 acres at Freimann, 
which is situated close to the Munich suburb of 
Schwabing, for the erection of a new gun factory and 
munition works. It is stated that the district of 
Munich has been chosen because it will be possible for 
the Company’ to supply from the works there the great 
eastern markets more easily and cheaply than from 
the Essen works, and that a minimum of 3,000 work- 
men will be employed. It is also reported that the. 
firm of Thyssen have erected a large gun factory. 
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_ Trade Talk. 


AN outbreak of fire caused some damage at the 
Deighton Steel & Iron Works, Tredegar, on May 15. 

Tue firm-of John Frew & Company, ironfounders, 
Burnbank Road, Hamilton, was dissolved as at 
November 18. 

Tue capital of the New Vanadium mK Limited, 
has been reduced from £25,000 to £1,875, divided 
into 25,000 shares of 1s. 6d. each. 


F. Scorr & Son, Luwirep, of Sheffield, importers of 
Swedish iron and steel, have been elected members of 
the Swedish Chamber of Commerce for the United 
Kingdom. 

Watt & Company, engineers, have 
removed their offices from 13, Cross Street, London, 
E.C., to the Hampden. Works, New Southgate, 
London, N. 

Messrs. G. A. E. Mariner and T. West, metal 
workers and smiths, City Metal Works, 194, Monmouth 
Place, Bath, trading as Mariner & West, have dissolved 
partnership. 

Ar Coatbridge Dean of Guild Court, on May 1, plans 
were granted for the extension of Speedwell Iron- 
works at an estimated cost of £3,000. The building 
will be 200ft. long. 

The shareholders of the Glencairn Iron & Steel Com- 
pany, Limited, will meet at Herald Buildings, Brandon 
Street, Hamilton, on June 16, to consider the liqui- 
dator’s report as to the winding-up. 


Messrs. C. J. Herren and F. E. Bayley, electrical 
engineers and contractors, 55, Berners Street, Oxford 
Street, London, W., trading as the Berners Electric 
Company, Stave dissolved partnership. 

Tue shareholders of the ‘““M. and G.’”’ Truck & 
Engineering Company, Limited, have decided that the 
company be wound up voluntarily. Mr. C. Cooper, 30, 
Moorgate Street, London, E.C., has been appointed 
liquidator. 

Tue members of the Institute of Metals met at the 
Institution of Electrical Engineers, Victoria Embank- 
ment, W.C., on May 4, when the sixth May Lec- 
ture was delivered by Professor W. H. Bragg on 
‘X-Rays and Crystal Structure, with special reference 
to certain Metals.” 

JoNATHAN & Sons, Lrurrep, coal, coke 
and timber merchants, King’s Chambers, Angel Street, 
Sheffield, have decided upon a further development of 
their business, by the addition of an iron and steel de- 
partment. ‘hey have appointed Mr. Molineaux as 
manager in this department. 

THe MInIsTER oF MUNITIONS announces that he has 
made further orders under the Munitions of War Acts, 
1915 and 1916, under which additional  establish- 
ments have been declared controlled establishments. 
The total number of controlled establishments under 
ee of War Acts, 1915 and 1916, is now 

A been presented by the Official 
liquidator of the National Steel Foundry, Limited, to 
the Edinburgh Court of Session requesting his Lord- 
ship to pay a first and final dividend to the ordinary 
creditors, to authorise him to deliver all books, etc., to 
the purchasers of the business, and to pronounce an 
order dissolving the company. 

R. H. Lonesornam & Company, Limrrep, engineers 
and contractors, of Wakefield, have recently acquired 
from the Newcastle-upon-Tyne Electrical Supply Com- 
pany, Limited, some large sets of Parson’s 4urbo-alterna- 
tors, ranging in capacity from 2,500 to 5,000 kw. The 
Newcastle Company are replacing the above units with 
others of much larger capacity. 

To meet the necessity of a proper system of repre- 
sentation and organisation in Russia, the Russo-British - 
Trade Exchange, Limited, are taking steps to establish 
in Moscow a series of exhibition showrooms and sales- 
rooms with a complete Anglo-Russian technical and 
clerical staff for the representation of British and 


? 


are manufacturers and merchants on a co-operative 


asis. 

‘Tne firm of Alston, Scott & Company, electrical 
engineers, 50, Wellington Street, Glasgow, of which 
Mr. C. R. Alston and Mr. J. W. P. were the 
sole partners, has been dissolved by the retirement of 
the former, who has been appointed a director of the 
firm of A. H. Baugham & Company, Limited, Reading. 
Mr. Scott will continue the business under the same . 
name. 

THe Wruincsworth Iron Company, 
Wednesbury, Staffs, are building a new engine house 
at the Willingsworth Iron Works, for the installation 
of two blowing engines which will be run condensing. 
It is the intention of the management to increase the 
blast pressure, as the three old engines which are at 
iy blowing the furnaces are not equal to the 

igher duty. 

Tue British THERMit Company, LrmiTep, have been 
granted licences to work patents Nos. 26,297/04 (Gold- 
schmidt and another), 21,750/09 (firm of Th. Gold- 
schmidt), 24,389/10 (firm of The Goldschmidt), 19,473 /11 
(firm of Th. Goldschmidt), 16,165/12 (Th. Goldschmidt 
Akt.-Ges.), 218/13 (Th. Goldschmidt Akt.-Ges.), 1179/13 
(Th. Goldschmidt Akt.-Ges.), and 25,180/13 (Th. Gold- 
schmidt Akt.-Ges.). 

THE CONTROLLER OF THE ForEIGN TRADE DEPARTMENT 
has issued a list of the latest additions to the statu- 
tory list of firms of enemy origin or association with 
whom persons in the United Kingdom are forvidden to 
trade under, the Trading with the Enemy (Extension 
of Powers) Act, 1915. The countries in which the 
firms are situated are Argentina, Brazil, Chile, Nether- 
lands, East Indies, Norway, Philippine Islands, Por- 
tuguese East Africa, Spain, Sweden, Ecuador, and 
Persia. 

THE matters under discussion at the annual meeting 
of the Machine Tool and Engineering Association have 
resulted in a deputation being appointed to wait on the 
Minister of Munitions. The deputation included Messrs. 
H. J. Mackinder, president; S. H. March (Churchill 
Machine Tool Company, Limited) ; H. Butler (J. Butler 
& Company); R. Stirk (John Stirk & Sons, Limited) ; 
J. T. Stuart (Loudon Bros., Limited); and H. C. Wil- 
liams, secretary. No report of the interview will be 
issued meantime. 

Tue LonpoN ASSOCIATION OF FOREMEN ENGINEERS 
held their annual dinner on May 6. Sir Robert 
Hadfield was the chairman, and, in assuming the duty, 
became one of a long line of distinguished scienusts 
and engineers who have presided over this annual 
gathering. Amongst the names of those who have acted 
as chairmen are John Penn, Sir Edward Reid, Sir 
Joseph Whitworth, Sir William Fairbairn, Sir James 
Reeves, Lord Brassey, Sir John Thornycrott, Sir 
William White and Sir John Wolfe Barry. : 

Wittans & Rosinson, Lowitep, have now 
of their Queen’s Ferry Works. It will be recalled that 
in 1913 the majority of the ordinary shares were 
acquired on terms by interests whom Mr. H. Barker 
represented. An opportunity has arisen by transfer of 
the greater part of such interests of introducing addi- 
tional parties. The directors consider this will be 
advantageous to the company, and consequently a reso- 
lution confirming the conditional release of Mr. Barber 
from his covenant not to transfer the shares will be 
submitted to the shareholders for approval. 

A Spectat Commitres has been appointed by the Iron 
and General Metal Trades Section of the Liverpool 
Chamber of Commerce, at the request of the Board of 
Trade, for the purpose of issuing cértificates for steel 
and steel goods, similar to those issued by the Cutlers’ 
Company at Sheffield. The area under the jurisdiction 
of the Liverpool Committee will be bounded on the 
east by the second meridian of longitude; on the north 
by a line joining Scarborough and Lancaster; and on 
the south by a line joining Boston and Barmouth. 
Forms for the certificates can be obtained on applica- 
tion at the sane of Commerce, B 10, Exchange 
Buildings, Live 

yoo Mem to the quarterly report of the Middles- 
brough Chamber of Commerce there were 44 furnaces 
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in blast. out of 77 built in the Middlesbrough district 
at March 31 last. The number at the corresponding 
date of last year was 46. Exact statistics relative to 
the make of pig-iron at the furnaces within the port of 
Middlesbrough during the three _ months ended 
March 3!, 1916, are not obtainable. The following, 
however, are the estimated figures for this period, 
together with those for the previous quarter and the 
corresponding period of 1915 :-— 


Cleveland Hematite, 
Quarter ended Pig- Spiegel, Total. 
iren Basic, ete. 
Tons. Tons. Tons. 
March 31, 1916 ... 236,000 315,000 551,000 
December 31, 1915 ... 247.000 000 533,000 
March 31, 1915 ... 322,000 230,000 552,000 


Unver the will of the late Mr. W. Edgar Allen, 
for many years chairman of Edgar Allen & Company, 
Limited, Imperial Steel Works, Sheffield, the sum of 
£32,000 has just been paid to Sheffield University. 
Mr. Allen left estate of the gross value of £271,068, 
of which the net personalty was sworn at £251,792. 
Among the numerous legacies for Sheffield institutions 
was the whole of his books for the University Library, 
of which Mr. Allen was the donor, and two-fifths of 
the residue of the property was to go to the University. 
The sum of £5, is intended by the wilf for the 
Applied Science Department of the University, and the 
balance is to go to University scholarships, half of 
the sum to be reserved for the sons of working-men. 
Sir Joseph Jonas, chairman of the Applied Science 
Committee, agreed to give £5,000 to the Applied 
Science Department, St this, with the sum left by 
Mr. Allen (£10,000 in all) will be devoted to the pro- 
vision of a material-testing laboratory for the Depart- 
ment, to be known as the Allen and Jonas Laboratory. 

Mr. A. E. Berrman, chief engineer of the Daimler 
Company, writes urging the formation of a Corps of 
Mechanical Engineers for the better conduct of the 
war. He points out that we have no constituted 
branch dealing with engineering in-the factory, and he 
continues: ‘‘If there were a Corps of Mechanical En- 
gineers, into which every qualified engineer and 
mechanic could enlist, it would afford the means of 
more rapidly developing the various organisations that 
need such men at the present time. Primarily, the 
function of the directorate of the corps would be to 
classify the country’s available engineering personnel. 
It would keep track of the whereabouts of every quali- 
fied engineer and mechanic, and would supply drafts of 
such men wherever their services might most urgently 
be required. While the duty of the directorate of the 
Corps of Mechanical Engineers would be mainly to 
assist existing organisations to work efficiently, it would 
also endeavour, as far as possible, to arrange for uni- 
formity of method, where such uniformity would facili- 
tate progress.” 

Tue railway companies serving Birmingham and the 
Midlands have given notice of a revision of the charges 
for the storage and wharfage of traffic and handling 


services incidental thereto in the Birmingham, South 


Staffordshire, and East Worcestershire district. Many 
years ago an agreement was come to between the Staf- 
ordshire ironmasters and the railway companies 
whereby the storage and whiarfage charges and con- 
ditions applying to semi and finished iron and steel and 
scrap were made more favourable to the traders than 
those in other parts of the country, and to other mer- 
chandise. Now, however, acting in agreement, the rail- 
way companies have decideu to bring the charges and 
conditions up to those generally obtaining, and a new 
schedule will come into force on July 1 next. The 
most important of the changes is that the period of 
free storage for iron and steel products is reduced 
from seven days to forty-eight hours, after which the 
present charges or charges rather higher will have to 
be paid. Information as to the precise effect of the 
new schedule on the various classes of goods can be 
obtained from the goods agencies and stations. 

Tue Snyder electric furnace is now being used for 
making ferro-silicon. These furnaces are what is known 
as the company’s FAT type in which it has succeeded 
in making silicon 974 per cent. pure. Four of these 


furnaces are being installed at the present time, using 
a total of 1,800 k.w. of power input. In addition to 
the above installation, there are at present being com- 
pleted two furnaces, each capable of melting 12 tons of 
steel in 24 hours, for Thwaite Brothers, Bradford. 
These have basic linings. A third basic furnace of the 
same size is nearing completion at the works 
of Thomas Summerson & Sons, Darlington, as_ well 
as another furnace for the Daimler Motor Car Company 
to be used for the making of automobile cylinders of 
grey iron. A special type of furnace, capable of turn- 
ing out 5 tons of basic steel in 24 hours, is just being 
finished at the works of the National Steel Foundry 
Company, Leven, Fife, Scotland. " The furnaces sold to 
the two ey last-named are of the Snyder door- 
‘less type. The company has as its managing director 
Mr. Lake, also managing director of Lake & Elliott, 
Braintree. Within the next few months the Snyder 
Electric Furnace Company will have in operation in 
* England at least nine electric furnaces. 

In a report on the subject of the supply of child 
labour, the Newcastle Education Committee say that 
the majority of boys apply for work in munition 
factories, but only a small percentage enter as appren- 
tices or with any desire to take up an apprenticeship. 
The work which the boys are performing is of a semi- 
skilled nature. There is still some difficulty in in- 
ducing boys to enter certain branches of the engineering 
and iron trades, viz., engineering, brass-moulding, pat- 
tern-making, etc., and also in the shipyard trades— 
riveting, carpentry, holding-up, painting, joinery and 
plumbing. In this connection it will perhaps be in- 
teresting to note that one firm of shipbuilders on the 
Tyne has made a new 4 arpa with regard to the 
training of apprentices in that and allied trades. This 
firm has built a commodious shop for the training of the 
boys, which is under continuous supervision of an ex- 
perienced foreman. The object is to give instruction 
and to keep employed those boys who are qualifying as 
apprentices who would otherwise be idle for such 
reasons as—want of a mate, work not forward, bad 
weather, etc. This practically means that no boy will 
be obliged to lose any time; and, apart from the finan- 
cial benefit derived, it will do much to train boys to 
keep regular time. 

At a special meeting of the Lancashire Branch of 
the British Foundrymen’s Association, held at Oldham 
on Saturday, April 15, there was a very large attend- 
ance. Mr. H 3 rburn, president of the Branch, took 
the chair, and in his opening remarks explained the 
purposes for which the Association was founded in 
1904, and the methods by which it sought to attain 
them. The membership included moulders, pattern 
makers, foremen, managers, and employers, any one, 
in fact, who was interested in or connected with the 
working and development of the foundry industry. 
They were out to promote mutual beneficial associa- 
tion, realising that no foundryman could work to 
himself and get the best out of his work, he must 
become possessed of the ideas of other men, and give 
out his-own ideas in turn. The application of science 
to their calling was bound to’come, and the Association 
took great pains to get practical men into touch with 
the scientific aspect of foundry work. Just now they 
were specially interested in a scheme for the better 
training of apprentices; a special committee had 
been appointed, and was at work to consider data 
obtained from all parts of the country, and to ascertain 
if a more uniform scheme for such training than the 
present one could not be organised. There was great 
vromise in the work already done in that direction. 
Finally, the Association provided a common platform 
for all foundrymen—in the widest sense of the word— 
on which they could meet and discuss problems in 
which they were mutually interested. Mr. J. G. 
Robinson, of Halifax, gave a most interesting lecture, 
illustrated with lantern slides, on ‘“‘A Day in the 
Foundry,’ and afterwards replied to a number of 
questions on various matters of detail. Mr. A. L. 
Key, in proposing a vote of thanks to the lecturer, 
appealed to mem to take a closer interest in the 


development of the educational side of their craft. 
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Deaths. 


Mr. T. B. Brown, of the Tiel Engineering Works, 
Kirkcaldy, died on May 10, aged 84 years. 

Mr. Georce Forsytu, retired ironfounder, died at 
Eagle House, Stevenston, on April 30, aged 67 years. 

Tue death is reported of Mr. W. J. May, chairman 
of May & Padmore, Limited, brassfounders, of Bir- 
mingham, at the age of 76. 

Mr. H. Tomxrns, furnace builder, of Lorne Terrace, 
Stockton-on-Tees, died on May 19. The deceased was 
for 40 years builder of steel furnace plant on Teesside. 

Tue death has occurred from wounds received in 
action of Second-lieutenant E. F. Ranken, who was 
 owtraige’ a director of the firm of Firth, Dunlop, & 

nken, Limited, iron and steel merchants, Water 
Lane, Leeds. 

Mr. J. D. Connex, Park Place, Dunfermline, died 
suddenly on April 27. Early in life he became ‘Asso- 
ciated with the Lochgelly Iron & Coal Company, 
Limited, and after a long period of service as cashier 
he retired in 1903. 

Tue death has occurred, at the advanced age of 87 
years, of Mr. J. W. Gardiner, senior director in the 
engineering and ironfounding company of Lingford, 
Gardiner & Company, Limited, Auckland Engine 
Works, Bishop Auckland. It was in 1861 that Mr. Gar- 
diner, in conjunction with the late Mr. 8. 8. Lingford, 
founded the business, which has now assumed very con- 
siderable proportions. 

Mr. J. F. Wotrr, managing director of the firm of 
J. E. Wolff & Company, Limited, engineers, of West- 
minster, London, S.W., has died at his homg at Wands- 
worth Common, at the age of 64 years. Mr. Wolff was 
also chairman and managing director of the Railway 
Signal Company, Limited, and a director of the Horse- 
hay Company, Limited, the Globe Pneumatic Engineer- 
ing Company, Limited, and Ransomes and Rapier, 
Limited. 

Tue death has taken place at Harrogate of Mr. R. J. 
Worth, one of the best known engineers on Tees-side, 
at the age of 72 years. It was 45 years ago when Mr. 
Worth became a partner in the Stockton engineefing 
firm of Messrs. Lumb & Worth, which afterwards 
became Messrs. Worth & Mackenzie, by which name it 
has now been known for over 36 years. He was a keen 
scientist, and during his career on Tees-side, which 
covered a period of half a century, he was responsible 
for numerous important inventions. 

Mr. R. O. Parker, head of the firm of Charles 
Parker, Sons, & Company, engineers and ironfounders, 
Victoria Foundry, Dundee, died at his residence at 
Broughty Ferry, on May 22, aged 81 years. The de- 
ceased wasason of Provost Parker, and became a part- 
ner in his father’s business. Chiefly through his 
initiative a large foreign connection was established. 
As a member of the Engineers’ Conciliation Board for 
the district for a number of years, Mr. Parker exer- 
¢ised considerable influence. 

Mr. Wiit1am Broaproor, director and chairman of 
John Broadfoot & Sons, Limited, engineers and brass- 
founders, Whiteinch, Glasgow, died suddenly at his 
residence, Duncreggan, Blairmore, on May 3, at the 
age of 61 years. He had been, connected with the 
firm since 1895. and was at work as late as May 2. 
He was a member of the Institute of Metals, and of 
the Naval Architects’ Institution. For many years he 
was an enthusiastic volunteer, and held the rank of 
colonel in the old 1st Lanark Royal Engineers, having 
the volunteer decbration. He was a Justice of the 
Peace for the Lower Ward of Lanarkshire. 

WE regret to record the death, which occurred early 
o. May 8, of Mr. Wm. John Dalzell Burnyeat, 
at his residence, Millgrove, near Whitehaven, 
Cumberland. The deceased, who was the eldest son 
of Mr. Wm. Burnyeat, was born on March 13, 1874. 

. He was educated at Ghyll Bank College, Whitehaven, 
Rugby and Corpus Christi College, Oxford, where he 
was an Exhibitioner. He was managing director of the 
Distington Hematite Iron Company, Limited, a director 
of the Workington Iron & Steel Company, Limited, 
Whitehaven Hematite Iron & Steel Company, Limited, 


the Beckermet, Berrier, Lonsdale, Crommelin, and 
Lamplugh Mining Companies, and the Harrington Coke 
Ovens, Limited. 

Mr. MATTHEW PEARSON, engineer and ironfounder, 
of New Boultham, Lincoln, has died after a short illness. 
He commenced as an office boy at the worl® of the 
late William Foster, engineer and ironfounder, whose 
premises are now occupied by Messrs. Rainforth & Sons, 
engineers. Eventually he entered the service of Messrs. 
Ruston, Proctor & Company, but returned to Messrs. 
Foster, who had transferred their business to a site 
in New Boultham. Subsequently he decided to com- 
mence business on his own account. Opportunities 
arising for extending the business, he decided to incor- 
porate with it the repair of boilers and machinery, 
and rapidly built up one of the most prosperous repair- 
ing businesses in the county. 


Legal. 


Controlled Establishments and Trade Unionist 
Employes. 

A question of considerable interest, the decision of 
which, it was stated, would have a far-reaching effect 
on a great many controlled establishments, came before 
Mr. Justice Atkin, sitting at the Law Courts on 
May 5, to hear munitions tribunals appeals. The com- 
complainant was.A. O. Guillott, and the defendants were 
E. H. Bentall & Company, Limited. 

Counsel said this was an appeal by the workman, 
an iron-moulder, from a decision of a Metropolitan 
Tribunal. He summoned the defendants, a firm of 
engineers, under the Munitions of War Act, alleging 
that they had failed and refused, since their establish- 
ment became a controlled establishment, to suspend 
a rule, practice, or custom not having the force of law, 
which tended to restrict the production and employ- 
ment in the establishment, namely, the rule, practice, 
or custom of insisting that their employés should not 
be members of a trade union. For a number of years, 
the defendants had been a non-union establishment, 
and in 1913 the workmen signed a document agreeing 
that they would not become members of a trade union. 
In November last, the defendants’ works become a 
controlled establishment. The Munitions Act gave 
certain benefits to members of trade unions, and the 
appellant and other men joined a trade union. The 
defendants thereupon dismissed them. The appellant 
contended that the rule prohibiting employés joinin 
a trade union came within Section 4 Sub-Section 3 o 
the Act, which provided that any rule or custom that 
tended to restrict production or employment must be 
suspended in a controlled establishment. The tribunal 
held that the appellant was not entitled to bring a 
complaint, because he had broken his contract of 
service by joining a trade union, and also that the 
rule or custom of the respondents’ establishment did 
not come within the Act. 

His Lordship said that as it was a very important 
case he should adjourn it and invite the Minister of 
Munitions to be represented at the adjourned eee 
In delivering judgment later, he said that in 1915 
seme of the men wanted to join a union, and 
appellant was discharged for becoming a trade unionist. 
It was plain that if there was a rule only to employ 
non-union men, the employers tried to get their men 
to comply with it, and the question he had to decide 
was whether a rule against the employment of union 
men was a rule that restricted employment. He 
thought the rule was one that might tend to restrict 
employment. Was it a rule without the force of law 
that restricted employment or production? It was 
clear that the eg of Wes Act <n this 
section for the purpose of suspending regulations exist- 
ing in industries likely to be affected by the Act, and 
which tended to restrict output. He was of opinion 
that the obligation that the appellant was under by 
contract with the firm did tend to restrict employment. 
The complaint that the x gpa committe@ an offence 
under the Act was established, and the order he made 
was that the tribunal should impose a nominal penalty of 
10s. The employers must pay the costs of the appeal. 
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‘High Pressure Fans 
Are made in a large number 
of sizes from 10 in. diameter 
upwards. 


Bulletins 2000 F. and 2028 F. 


Some Points worth noting. 


Owing to few wearing parts, the Fans are not liable to break down. The mechanical 
efficiency is high and remains so. The pressure is steady and the volume even and 
free from pulsations. 


Davidson & Co., Ltd., 


Sirocco Works, 
BELFAST. 


PATTERN SHOP = 
SUPPLIES. 


J. BURN & CO., | SILICA LAMP 


i cially designed to 
Henshaw Road, Small Heath, BIRMINGHAM. 


meet the requirements 
the light it give is 
highly penetrative with- 
out glare. Its efficiency 
is 0.22 watts per candle 
power. It is the 


ARE YOU INTERESTED IN THE PRODUCTION OF] fj}  —-—=Ci«tcaPesttooperate and 


maintain. There are 


CHEAP, ACCURATE CASTINGS ? i | no carbons to renew. 
Write for List No. 773 


We Specialise in which contains full particulars and prices 
MOULDING MaA- HI of this lamp, together with the advantages 


CHINES, PATTERN | to be obtained by installing this System 
PLATES, MOULD. | of Lighting. 
ING BOXES, SNAP een 


FLASKS, etc. - 3: +4 CU Westinghouse Cooper Hewitt Co., al | 
N Factory and Works Illumination, 
80, York Road, Kings Cross, N. {iit 


ADAPTABLE MOULDING MACHINE 00., Stanhope St, BIRMINGHAM 
Telegrams: “ADAPTABLE.” *Phone: 1966 Mid, 
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Personal Paragraphs. 


Tue late Captain O. J. Bamford, of Messrs. Bam- 
ford’s Leighton Iron Works, left £14,085. 

Tue value of the personal estate of the late Mr. R. 
Caird, a director of Caird & Company, is £41,314. 

Tue late Mr. Wm. Barraclough, secretary to Newton, 
Chambers & Company, Limited, Sheffield, left £1,677. 

Lorp Ruonppa has retired from the board of the 
Ebbw Vale Steel, Iron & Coal Company, Limited, of 
which he was vice-chairman. 

THE gross value of the estate of the late Mr. H. 
Broadbent, managing-director of H. Broadbent, Limited, 
Sowerby Bridge, is £11,939. 

Mr. T. R. THompson, chairman of the Barry Graving 
Dock and Engineering Company, Limited, for many 
years, has resigned from the directorate. 

Mr. M. B. Snetu has been re-elected Master of the 
Armourers’ and Brasiers’ Company, and Colonel W. N. 
Hill Master of the Tinplate Workers’ Company. 

THe late Mr. Harold Faraday, electrical engineer, 
of North Square, Hampstead Way, London, N.W., 
and Wardour Street, W., left estate valued at £29,49. 
gross. 

Tue gross value of the estate of the late Mr. W. C. 
mm reset joint-managing director of the Metro- 
politan Carriage, Wagon and Finance Company, 
Limited, is £70,643. 

Tue President of the Board of Trade has appointed 
Mr. Henry Summers to be an additional member of the 
Committee recently appointed to consider the position 
after the war of the iron, steel, and engineering trades. 

Mr. D. C. Lysacur has been elected a director of 
John Lysaght, Limited, in place of the late Mr. E. 
Davey, who was for 31 years secretary and for 14 years 
a director of the company. Mr. E. P. M. Davey, son, 
has been appointed secretary. 

Tue gross value of the estate of the late Mr. Marshall 
Fowler, of Preston-on-Tees and Otterington House, 
Northallerton, one of the founders of the West Stock- 
ton Ironworks, and chairman of the Malleable Iron 
and Steel Company, Limited, is £50,375. 

Tue late Major Andrew Marshall Downie, 5th Bat. 
the Highland Light Infantry, managing director of 
Downie, Stewart & Company, Limited, London Road 
Ironworks, Glasgow, has. left personal property of the 
value of £4,133 9s. 8d. in the United Kingdom. 

Tue late Mr. Edwin Richards, J.P., of Heathfield. 
Nantyderry, one of the founders and original 
membets of the Iron and Steel Institute, who died 
on January 11 last, aged 87 years, left estate of the 
gross value of £7,690, of which £7,507 is net per- 
sonalty. 

Srr Bensamin C. Browne has resigned the chairman- 
ship of R. and W. Hawthorn, Leslie, & Company, 
Limited, but he retains his seat on the board. Mr. 
H. B. Rowell, who has for many years been head of the 
shipbuilding department of the business, has been 
elected as chairman. 

Mr. T. E. Doncson has been elected to a seat on the 
board of the Parkgate Iron & Steel Company, Limited. 
Mr. Dodgson has been 48 years in the service of the 
company. He was assistant to the late chairman and 
managing-director, Sir Charles Stoddart, and has since 
Mr. Dick’s death acted as general manager, which office 
he will retain. 

Mr. C. C. Paterson, principal assistant in charge of 
the Electro-technical and Photometric Buildings at the 
National Physical Laboratory, has been appointed by the 
Osram-Robertson Lamp Works, Limited, as director of 
laboratories for research and .technical manufacturing 
purposes. Mr. Paterson takes up his new position at 
the conclusion of the war. 


Standard Metals, Limited, 59-61, New Oxford Street, 


London, W.C.—A list of weldless steel tubes in stock 
has been forwarded by this company. 

A-L. Meteorlite, Limited, 106, Victoria Street, West- 
minster, 8.W.—A high-class illustrated catalogue of 


oxy-acetylene welding plant has been issued by this 


New Companies. 


West London’ Engineering Company, Limited.— 
Capital. £10,000 in £1 shares. 

Quead, Limited.—Capital £7,000 in £1 shares, to carry 
on the business of stove manufacturers, etc. 47, Mary- 
lebone iane, W. 

Burton & Nelson, Limited.—Capital £1,000 in £1 
shares, to take over the ironfoundry at Reedholme Iron- 
works, Rawtenstall. 

General Instrument & Engineering Company, Limited. 
—Capital £5,000, in £1 shares. Registered office: 49a, 
Adam Street, New Kent Road, S.E. 

Storey Machine Tool Company, Limited.—Capital 
£10,000 in £1. shares. Registered office :—43a, 
Pomeroy Street, New Cross, 8.E. 

Eccles Tool Manufacturing Company, Limited.— 
Capital £5,000 in £1 shares. Registered office :— 
Eccles Tool Works, Robert Street, Patricroft, Eccles. 

S. G. Brown, Limited.—Capital £5,000 in £1 shares, 
to carry on the business of engineers. istered office : 
The Works, Victoria Road, Willesden Lane, 

Acton, W. 

John Lang & Sons, Limited:—Capital £250,000 in £1 
shares, to acquire the business of the firm of that name, 
lathe manufacturers and machine tool makers, John- 
stone. Registered office, Mary Street, Johnstone. 

Lyndin Partners, Limited. — Capital £1,000 in £1 
shares, to carry on the business of ironfounders, 
mechanical engineers, etc. The first directors are D. L. 
Honeyman, A. B. Burbridge, and J. F. Wakelin. | 

Arnold Wicksteed & Company, Limited.—Capital 
£5,000 in £1 shares, to take over the business of 
machine and hand tool merchants and manufacturers 
carried on by Arnold Wicksteed & Company, of Shef- 
field. The first directors are A. Wicksteed (permanent) 
and Mrs. H. Wicksteed. 

Engineers Company, Limited.—Capital £5,000 in £1 
shares, to take over all or part of the business carried 
on by C. ©. Smith and Captain C. Fitzgerald Bill at 
Arragoti Road and Richmond Road, Twickenham, as 
the London Scottish Engineering Company. Registered 
offices : 9-11, Richmond Road, Twickenham. 


Applications for Patents. 


The names of communicators are printed in Italic type. 
A new number will be given when the Complete Specification 
is accepted. 

Ashdown, H. H. Ingot moulds and bottom plates, and steel 
fast therein. 5802. 20. 
Barnes, T. B. Method of pinching or piercing metals. 5638. 


April 18. 
Hadfield, Sir R. A. Manufacture of steel. 5765. April 19. 
Halkett, R. Gas-fired crucible furnaces. 5781. April 20. 
Malimann, P. J. I. Production of liquid iron and steel. 

5775. April 20. 

, J. P. Machines for cutting or working metal, etc. 

5808. April 20. 
Whyte, S. Manufacture of iron and steel. 5756. April 19. 
Lane, J. B paratus for pouring s:olten metal], etc. 5912. 


pril 25. 
Melland, W., and Nield, W H. Furnaces. 6078. April 28. 
Nash, J. G. Gas burners for smelting and heating. 5899. 


April 25. 
Beardmore, Sir W., and Pullinger, T. C. W. Aluminium or 


other light metal castings for interna]-combustion engines. 
-. Process for production of finely-divided 
metals. 6299. 2. 
Gibbons Bros.. . Masters. Pot furnaces for melting 
metals. 6176. May 1. 
Hall, L. etal-melting furnaces. 6377. May 4. 
Oil-fired furnaces, gas-fired furnaces, etc. 6452. 
ay 5. 
Lehmann. :- Gas furnaces. 6439. May 4. (Germany, July 
Ballantine, W. H. C. B: Manufacture of tungsten. 6,829. 
ay 12. 
, Limited, and W. A. Russell. Oil burners. 


6, ay 
Manchester Furnaces, Limited, and W. A. Russell. Crucible - 
furnaces. 6,769. May 11. 
. Machinery for rage ov and withdrawing ingote 
to furnaces and/or for stripping ingots. 
ay 9%. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sivitis. 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


GOMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 


Ladles, Cupolas, Fire Bricks, Gannister, Stone Flax, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail«, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Butkets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry: Rattler or Fettling Drum. 


al 


a 


> 


These Machinés are invaluable for a Foundry, doing a larger amount of work af'a 
er quality, in a much shorter time than can be done by hand, without skilled 
abour. 


The following testimonial explains itself :— : 
“Dear Sits,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in wei 


ht. - 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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‘MONTHLY PRICE LIST. 


The undermentioned prices, unless otherwise specified, are those obtaining at the commencement of 
the current month. 


Nickel Silver. 


Ingots for raising .2/0 
Ingots for Spoons and Forks ..2/0 to 1/54 
rolled to spoon size to 1/7 


*Tungsten Metal Powder. 
96/98% purity.. per lb. P 0 6 


Ferro-Alloys 
Net, Delivered Sheffield steel wean. ‘ 
8. 


CONTROL PRICES. 


These maximum prices of iron, steel 
and coke have been fixed by the Govern- Ferro chrome : pt! 6% carbon. Basis 
ment until June 30, 1916, and thereafter | rervo-chrome .perunit Perton 35 0 0 

| 
until further notice. Makers may sell 
for delivery after June 30, on the under- 
standing that the fixed maximum prices 
ruling on the Ist day of any month during 
the period of the contract will apply to 


r Ib. 
to 1/6 


carbon. Basis 
runit. Perton 29 10 0 
Ferro: % carbon. B: 
scale, 10s. per unit Perton 28 0 0 
chrome : refined, 
guaranteed maximum 2% carbon 
broken to small pieces for use in 


Metal. 
96/98% purity... per 
Metal. 


97% purity . per lb. 08 


all deliveries made during that month. 
This intimation must not be taken to 
authorise any sale or purchase or other 
dealing prohibited under the Defence of 


best quality crucible steels. Basis 

60%, scale 32s. per unit. Fg ton 86 0 
Ferro-vanadium : 33/40% 

b. of Va. contained in alloy 0 15 
Ferro-silicon : 45/50%. Basis 50%, 

5s. scale per unit . Per - 27 10 


75 lb. bottle .. 16 13 
* Net, Delivered ‘Sheffield Works. 


Scrap Iron and Steel. 


the Realm Regulations. 
Pig-iron. 


West Coast mixed 
Nos., 1, 2 and 3 
Special under 0.03 P ‘& ne 
” o O88 
East Coast 
Nos. 1, 2 and 3 
Special under 0.03 P & Ss. 
0.02 
mixed Nos. 


Ferro-titanium: 23/259 r 
— /25%, pe 


Ferro-molybdenum 70/80% Mo. 
per pound of Mo. contained .. 0 
Ferro-phosphorus : 20/25%. Per _ 16 
Ferro-tungsten : 75% to 80% pe 
Ib. of metallic tungsten contained 
—40 


Cleveland. 


1 
8. 
4 Steel scrap, heavy melting. . 100 
Tron scrap cast _ (cupola 
6 metal) 7 
0 
0 


1 
1 


= 
oun ous 


London (f.0.b.). 


“mixed 


Non-Ferrous Metals. 


” ” 
Scotch hematite, 
1, 2 and 3.. > 
Special under 6.03 P. «& 
» 002 » 
Welsh hematite, mixed ‘Nos, 1, 

2 and 3 
Special under 0.03 P. & Ss. 

» O02 . 
Lincolnshire, basic or foundry . 
Cleveland, mixed Nos. 1, 2 and 3. 
Northamptonshire, forge .. 

foundry numbers 
Derbyshire, forge’ .. we 
foundry numbers 

Leicestershire, No. 4 forge 
No. 3 foundry 
North Staffs, forge .. 
foundry 
South Staffordshire— 

Part mine forge . . 

foundry 

Common Staffordshire 

All mine forge 


Non-Ferrous Scrap. 


London merchants quote the following 
prices for scrap metal, delivered London, and 
subject to market fluctuations : — 


Standard, Cash 
hree months 
Electrolytic 


ough 
Best selected 


ocr 
ecoces 


Hy. 

Hy. Selected 

Hy. Tinned Wire .. 

Best Selected Gunmetal Scrap. 

Re-melted Ingot Lead 30s. onder 
English Lead price on date of order. 


Tin. 

Standard, Cash .185 
Three months 185 

English 


Stocks. 
Metals. 
| Europe and 


Tin, London, Holland, 
U.S. 


Lead. A. and afloat 


Soft Foreign 
Coke. 
Middlesbrough. 
s. d. 
Cardiff. 
Special Foundry 
‘oundry Coke 


Antimony. 
Regulus 


Aluminium. 
Virgin Metal 98/99% 
per ton — 


Bronze. 
INGOTs. 


Foundry Coke 

Wil Furnace Coke 

x Gas Coke o> 


Lord Dudley’s silicon 
Cold blast P 
Scotch foundry and forge— 

Nos. 3, 4, and 
of Monkiand, Dalm 
Eglinton, and Gems... 514 0 

Nos. 3, 4, and lower grades of 
all other brands 515 6 

No. 1 quality. in all cases to be 5s. per 
ton above these prices 

All per ton net, f.o.t. makers’ works. 

High-Speed Too! Steel. | No. VIL, Chill, ill, Cast, Solid 
The maximum prices for high-speed tool Delivery 2 Cwt. oy to any town. 
steel have been fixed as follows :— 10 per cent. Phosphor Copper .. 35/- above 
Finished bars, 14% Tung. 2s. 10d. price of best sale ted copper. 
_ Finished bars, 18% Tung. 3s. 10d. 15 pe | out. Phosphor Copper .. 40/- above 
Per lb. basis, Usual trade extras for (5 per cet cent.) £93 above 
ce of Engli: Durham blast furnace . 


ete. prices are net 
delivered buyers’ works. (Phosphor-bronze foie supplied b » special ditto, guarantee 
The fixed prices for scrap which must | CHARLES CLIFFORD AND SON, LIMITED IMITED, under 0.008’ phos 
FAZELEY STREET MILLS, BIRMINGHAM). foundry 30 
South Yorkshire, West Yorkshire, 


be returned to steel makers’ works are as 
follows :— 
Millings and Turnings *Chromium North Staffordshire, and North 
98/99% purity, Derbyshire .. 24 
South Wales blast furnace _. .. 30 


* Bar Ends 
All per ton net f.o.t. ovens. 


Glasgow. 


London. 
Welsh or Durham Foundry, 
od London Stations in 


Birmingham 


Cast Strips and Ingots. . 


CONTROL PRICES OF COKE. 


6d 
Both per Ib. net delivered “steel makers 


‘Nickel. 
works In cubes, 98/00% purity Per ton 220 0 0 


\ 
3 
0 
0 9 
0 } 
| 
d. s. d. 
0to102 6 
* F.o.b. Liverpool. | Light re 
| Heavy cast .. 95 0 
> 
s. a. 
012110 
0119 0 0 
01422 00 | 
0138 0 0 | 
0186 0 0 
0 186 0 0 oo 
191 0 O | 
1922 0 | 
j 
62 0 0 
10 British 80 0 0 18,785 
12 21,000 
15 
10 
12 
5 
10 
Warm air forge 0 s. d. 
35 0 36 0 
— 4 6 
ondon 
me _— 45 6 
4 ngham : 
d. 
4 0 
6 
6 
&¥ 0 
0 
\ 
\ 
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SITUATIONS VACANT AND WANTED. 


OSITION Wanted, as Foreman or Assistant, by 
Moulder (age 30) ; well up in all foundry subjects ; 

ood practical training ; excellent knowledge of metal- 
sat etc. Good reference as to character and ability. 
—Address, Box 822, Offices of the Foundry Trade 
Journal, 165, Strand, London, W.C. 


W ANTED, Situation as Sample Passer or Melting- 
shop Manager. Advertiser has 21 years’ prac- 
tical experience on acid smelting furnaces, with good 
class theoretic qualifications.—Address, Box 825, 
Offices of Foundry Trade Journal, 165, Strand, Lon- 
don, W.C. 


FOR SALE AND WANTED. 


O*E good Second-hand No. 2. Roots’ Blower, belt- 
driven both ends, about 12in. pulleys, good gear- 
ing, 8 in. diameter outlet underneath, wooden vanes, 
ready for prompt delivery—MarpLre & GuLLorTT, 
Sheffield. 


OR SALE.—24-in. Invincible Sand Mixer, capacity 

3 tons per hour, for grinding, mixing ani screening 

foundry sands, at, lowest cost per ton.—Apply,. 
HALL, 26, Paradise Square, Sheffield. 


ILICA in plastic form, stones, sand &c., for furnaces 
S and cupola linings.—Apply, Ponsrorp, Newport 
Mon. 


OR SALE, 2 Single Wheel Floor Grinders, by Row- 

lands, Admit Emery Wheels, 30in. dia., practically 

new.—May be inspected at Burys & ComPany’s, 
Philadelphia Works, Sheffield. 


OR SALE, Cupola Blower, melting capacity per 

hour 13,597 lbs., 14-ozs. pressure, 28 square inches 

of blast; ditto, 24,210 lbs. melting capacity, pressure 

16 ozs., square inches of blast 50.—Apply, J. Srorr & 
Company, Vernon Works, Oldham 


IZE ““N’’ ACME BLOWER, ROOTS’ TYPE, No. 

3,827, 20in. outlet at bottom, direct coupled to 
Vertical Tandem Compound Engine, by Samuelson & 
Company, Limited, Banbury, all self-contained, on 
massive cast-iron box, section bed-plate with barring 
gear, air valve, all complete and new, designed for a 
capacity of 9,000 cubic feet of air per min. at a pressure 
of 20 ounces W.G.—Apply, Rosson, Machinery Mer- 
chant, Port Talbot. 


FOR SALE. 
COMPLETE TROPENAS STEEL PLANT FOR 
SALE, 


OMPLETE TROPENAS STEEL PRODUCING 

PLANT, consisting of Cupola capable of melting 
10 tons per hour, with Waygood Electric Hoist, Stag- 
ing, and steam-driven Roots Blower; 2 2-ton Con- 
verters with electric tilting gear, and very fine Steam 
Twin Cylinder Air-blowing Engine; Lancashire 
Boiler, by Galloway, Limited, Manchester, 30 ft. by 
8 ft., 160 Ibs. working pressure, with Gauges, Pipes 
and Mountings ; also 4 3-ton and 2 9-ton Lip Pourin 
Ladles. The plant is now in operation, and is offe 
for delivery in, approximately, six months. It is 
capable of producing 25 tons of steel per 10-hour day, 
and is suitable for making castings up to 10 tons in 
weight.—For further particulars, apply to No. 596, 
Offices of Foundry Trae Journal, ies trand, W.C. 


yes & Onions Muffle Furnace, size 36 by 32 
by 21 ins., with Blower, £30; Forger’s Gas-heated 
Furnace, size 23 by 18 by 16 ins., at £5—Apply, 
Hersert J. Marspen, Sheffield. Telephone, 2132. 
Telegrams, ‘‘ Bednals, Sheffield.”’ 


MITH’S Business in S.W. London, with turnover 

_of about £6,000 per annum; 10 fires, 25-h.p. gas 
engine, and all modern machinery; good premises and 
stock ; offers wanted.—Norman, 85, Broomwood Road, 
Clapham Common, London, 8.W. 


ONG Lease to be Sold—Small Factory, most 

centrally situated, near London ; at present making 
munitions ; floor space about 5,000 ft.; shafting and 
electric motors can remain, and possibly some lathes 
and machines.—Apply, Box 827, Offices of Foundry 
Trade Journal, 165, Strand, London, W.C. 


REFINED ALUMINIUM INGOTS 


NOTCHED BARS, 
SPECIFICATIONS GUARANTEED. 


MIDLAND METAL CO., COVENTRY 


THE 


PORTABLE CORE OVENS 


““ PORTWAY ”’ 


For Gas or Fuel. 


Gentlemen, 


cores quickly without burning them. 
other ovens of this type we have in use. ; «gee 
Will you please quote us your best price for four more like it, 


TESTIMONIAL. 


From The Braintree Castings Co., 


Chapel Hill Foundries, Braintree, Essex. 


We ate very pleased with the Core Oven we recently purchased from you. We find it dries the 
It is very handy and economical to use and is altogether superior to 


Yours faithtully, 
For The Braintree Castings Co., 


(Signed) W. B. LAKE, Director. 


mies: PORTWAY & SON, HALSTEAD, ESSEX. 
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P LUMBAGO—CRUCIBLES. 


William OLSEN, 
Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


Parting Powder. 
910) 


Largest Stock of Straw and Wood 
Fibre CORE ROPINGS. 


GLUTRIN—CORE GUM. 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. CAN ALSO BE MADE IN ALUMINIUM. 


Wheathill 


IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 


THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 


GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, — OLDHAM. 


MENEIL’s 
ENT UNBREAK, 
| 
; | These Ladles are manufac 
init my tured by a patented process, ih 
| without weld or rivet. They are | 
3 extremely light, being at the | 
oO same time the strongest and 
ea most durable in the market, 
Ladles to contain 56 Ib. of metai 
i only weigh about 7 Ib. each. 
it They are made of all capacities 
from 30 Ib. to Go cwt., with or fit 
= i Mitt without lips: also mounted or un sy) 
i 1 1 mounted. They are also suitable 
4 
ae 
q 
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] 
Addresses, Telegraphic Addresses, and Telephone Numbers. 
PAGE. NAME, ADDRESS. TELEGRAPHIC ADDRESS. TELEPHONE NO. 
391 Adaptable Moulding Machine Co. .| Stanhope Street, Birmingham .| ‘“* Adaptable ”” ois .-| 1966 Mid. 
340 Alldays & Onions, Ltd. Birmingham Alldays, Birmingham m .| 28 Vietoria 
347 ‘Anglo-Mexican Petroleum Products Co., Ltd. Fescbenpteast, | Finsbury Pavement, E.C.| Mexproduct, Ave, London City 2704 
C. iii. Bradley, T. & I. & Sons, Ltd." Darlas .-| Bradley, Darlaston 
346 | Britannia Foundry Co. .. ; ..| Stoves, Coventry . 
342 | British Binderit Co., Ltd. a ..| Wharf "hoa, Wandsworth, S.W. _..| Bindercomp, Wands., London... 994 Putney 
C. ii. British Thermit, Soe — oe ..| 49 & 51 The Albany, Liverpool. pa -.| Thermital, Liverpool a .| 1680 Central 
349 | Broadbent, T. & So .| Huddersfield .. -. | Broadbent .. ..| 1581 (4 lines) 
C. iv. Buckley & Taylor, ita. . | Castle Iron Works, Oldham .| Engines, Old ham . ..| Oldham No. 8 
391 Burn, J. & do .| Small Heath, Birmingham “ Requisites,”’ ‘Birmingham .| 137 Victoria 
C.i Corebind, | 5, Castle Street, Finsbury, London,E. = 
C. ii Cumming, William & Co., Ltd. A Maryhill, Giasgow as os Glasgow P.O.M. 25 
387 |- Davidson & Co., Ltd. ae oo .| Belfast .. as ..| Sirocco, Belfast .. 4341 Belfast 
339 | Davies, T.& Son .. .. ...| West Gorton, Manchester.  |.| Tuyere, Manchester 70 Openshaw 
389 Durrans, Jas. & Sons .| Penistone, nr. Sheffield .. Sa ..| Durrans, Penistone - 
350 & 385 | Evans, J.&Co. .. ..| Mancheste: ..| Ladles, Manchester 
Everitt & Co. 40, Chapel "Street, Liverpool ..  ..| Persistent, Liverpool = (3) 
ines 
346 Fyfe, J. R., & Co. .. ive ..| Shipley, Yorks “ => oo ~| Brick, Shipley oa aA 59 Shipley 
Glasgow Patent Moulders Blacking Co. ..| 26, Fleming St., Port Dundas, Moulders, Glasgow 
338 Goldendale Iron Co., Ltd. Panstall, Stoke-on-Trent .. Goldendale, Tunstall, Staffe .. 
348 Gray, Thomas E. & Co. .. Inn Fields, Kingsway, Papplewick, Holb, London .| 1946 Holb. 
ondon oe 
346 sone & Co. (Stourbri ®)s = ..| Fire Clay Works, Stourbridge - _| Hall, Stourbridge .. .| 55 Stourbridge 
345 ane & Co., Li .| 21, Church Street, — = 4 Morod, Sheffield ..| 4318 
Hislop, ley .. ..| Gas, Paisley .. ..| 331 Paisley 
343 | Keith, James % Lta.. ..| 27, Avenue, London ..| James Keith, London .,  ..| 6194 H’lb’rn(4lines) 
392 | King Bros. (Stourbridge), L ..| Stourbridge .. King Bros., Stourbridge 

387 | Lowood, J. Grayson, & Co., ..| Deepear, nr. Sheffield Lowood, nr. Sheffield .. 18 Stocksbridge 
Marshall, H. P. & Co. Leeds aa Speciality, Leeds ..| 1909 Leeds 
Metalline Cement Co. --| 112, Bath Street, Glasgow |. | | Adhesive, Glasgow ..  ..| 201Y2 Douglas 

— 392 | MeNeil, Chas. -| Kinning Park, Glasgow .. .. ..| McNeil,Glasgow .. X 155 

391 Midland Metal Co. --| Coventry 
397 Monometer Manufacturing Co., Ltd., .| 125, Whitehouse St., Aston, .Birmingham| o— a 
341 Naish & Croft ne ..| 150, Alma Street, Birmingham .. ee 
392 | Olsen, William a he e isa .| Cogan Street, Hull . Wm. Olsen, Hull . ..| Nat. 1184 
Phillips, Charles D. ..| Ne ..| Machinery, Ne rt 

C. iii Phillips, J. W. &C. J. ye dollewe Hill, E.C. ..| Colloquial, ..| 10112 Central 
Portway, Chas. & Son... on ae ..| Halstead, Essex es ..| Portway, Halstead ..| 10 Halstead 
Rowlands, T. & Co., Ltd. ee és .| North Church Street, Sheffield . .| ‘* Titanicum,”’ Sheffield .. Central 4994 
Samuelson & Co., Ltd. pa eee x ..| Samuelson, Banbury 4 .| 17 Banbury 

349 Sankey, Joseph & Sons, td, ..| Hadley, Sal Salop ..| Sankey, Hadley .. 
341 | Stewart, D. & Co., Ltd.. London Iron Works, Glasgow ..| Stewart, Glasgow... ..  ..| 71 
3243 Bridgton (N. 
343 Spermolin Core Co.. ..| Spermolin, Halifax .. -| Halifax ee 397 
Tilghman’s Patent Sand Blast Co., Lia. nr. ..| Tilghmans, -.| 14 
344 Thwaites Bros., Ltd. es .-| Bradford .-| Thwaites, Bradford ..| 3456 & 3460 Brdf’d. 
248 Universal -Machinery Lta. 326, Old Street, E. Cc. Toolcraft, -London ..| 3763 London Wall. 
Walco, Ltd. .. . , Newton Street, Birmingham .| Walco, Birmingham ..| Central 3305 
Westinghouse Coo er Hewitt Co., Ltd. an York Road, 
392 Whittaker, W. & Sons, Ltd. on Oldham . ..|Whittakers Engineers, sams: 83 
349 Wilkinson, Thos. & Co., Ltd. Middlesbrough ..| Blacking, Middlesb ro” .. 419 
341 | Williams, J. (Birmingham Sand), Birmingham 
The only Universal Tilting Furnace (33%:. 
Firing. Efficiency Features. 
The Monometer Tilting Furnace is Constant Vertical Pouring Point, 
specially designed to use Coke, Gas, he employment of Spoutiess 
or Oil fuel, and can be readily age 
. : nt, the met of tilting, the 
after installation. massive construction and 
is exclusive feature is of great numerous patented improvements 
value to the user; it renders him combine to make this Furnace the finest 
independent of fuel monopolies. Tilting Furnace on the World’s market. 
Coke, Cas or Oil Fired. Constant Vertical Pouring Point. 
a Monometer Patent Tilting Furnace. \MONOMETER Mig. Co., Lid., 25, Whitehouse St., Aston, BIRMINGHAM, 
(Edited by I. H. Hall, Managing Director) 
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CYLINDER PIG IRON. 


MAKERS : 


GOLDENDALE IRON CO., 


STOKE-ON-TRENT. 


NOTE THE FOLLOWING POINTS— 


1. Dense with close grey fracture. 


~2. Melts hot and exceedingly fluid and will fill every 


corner of your Mould. 


3. Easy to Machine. 
Absolutely sound. 


WE MAKE A SPECIAL QUALITY FOR 


MOTOR CYLINDERS. 


Contractors to the Admira'ty, Principal Railway Companies and 
Engineers at Home ard Abroad. 


Selling Agents: WESTOBY & RAWSTRON, 
224, Corn Exchange Buildings, Hanging Ditch, MANCHESTER. 
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FOUNDRY 
CUPOLAS, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 


DAVIES SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—* TUYERE, MANCHESTER.” a Nat. Telephone—No. 70, OPENSHAW. 


London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inn Road, London, W.C. 
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ALLDAYS “EMPIRE” PORTABLE 
BURNER OUTFIT 


FOR OIL FUEL 


is extremely useful » for 
Mould Drying, Cupola 
Lighting, and for a 


variety of heating pur- 
poses in the Foundry, 
and a very intense heat 


can be obtained in a few 


minutes if so desired. 


We are Makers of :— 


MELTING FURNACES 


—— OIL, GAS, COAL OR COKE FIRED. -—— 


CRUCIBLE TILTING TYPE, 
CRUCIBLE STATIONARY TYPE, 
OPEN HEARTH TYPE, 

LIFT OUT TYPE, 
ROLLING FURNACES, etc. 
“CLIMAX” ROOTS BLOWERS, 


“EMPIRE” POSITIVE PRESSURE 
BLOWERS, 


Pattern No. O8 
“DUPLEX” BLOWING FANS, etc. FOR USE WITH PARAFFIN. 


ALLDAYS & ONIONS inane Co., Ltd., 


DEPARTMENT “B” BIRMINGHAM, 


—— AND AT —— 


58, HOLBORN VIADUCT, LONDON, E.C. 


4 
& 
f 
q 
/ 


THE FOUNDRY TRADE JOURNAL. 841 


ANALYSES Firms finding difficulties in obtaining good . | | 


Chemists. ICKNIELD SQUARE WHARF, BIRMINGHAM. 


ESTABLISHED OVER A CENTURY. 


NAISH & CROFT, 


150, Alma St 24, University Mansi 


(best grade only) 

= Veodhibitaee — SPECIALISTS — = Communicate with 

TN FOUNDRY WORK. JOHN WILLIAMS 
2 | (BIRMINGHAM SAND), Ltd., 

al 


ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOouLDING 
MACHINES. 


Complete 
Satistaction 


Guaranteed 


Standard Wheel Moulding. Machine. 
i No Loose Parts: Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 


WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW, 


WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. \ 


I. & WALKER, erfincuam mus, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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FOR USE IN THE FOUNDRY. 
THE BRITISH BINDERIT Co., Ltd., | 


is entirely BRITISH. 
THE BRITISH BINDERIT CO. SPECIALISE IN THOSE REQUISITES WHICH 
ARE ABSOLUTELY NECESSARY FOR SUCCESSFUL CASTINGS PRODUCTION 


“BINDERIT™” is the sand binder of proved réliability and is the most 


economical and efficient sand binder extant. 


“BINDERIT ” supersedes all oil. oil compounds, gums or starches, and 
excels all other water soluble binders for cohesion and porosity. 


* BINDERIT " is supplied in lump or liquid form, also as a powered core 
compound. 


f “BINDERIT” readily dissolves in cold water. 
“ BINDERIT™” can be used with every kind or variety of sand and is 


used for sand mixes for steel, iron or non-ferrous castings. 


“BINDERIT” reduces fettling charges to the minimum and practically 
eliminates the uses of wires or irons. 


“BINDERIT” Silica or black-washes are of unrivalled excellence and 


‘superior to all others. 


FOR FULL PARTICULARS AND PRICES APPLY TO— 


THE BRITISH BINDERIT Co., Ltd., od 
BINDERIT WORKS, “ BINDERCOMP, WANDS., LONDON.” 
WHARF ROAD. : . 


WANDSWORTH, S.W. Sy Telephone: 994 PUTNEY. 


\ 
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KEITH-BLACKMAN 
High Pressure Fans. 


Unequalled for heavy and con- 


tinuous work. 
Arranged for Belt or Electric-drive. 


Extensively used for blowing 
Cupolas, Furnaces, 


Smithy Fires, etc. 


James Keith & Blackman 


Co., Ltd., 


27, Farringdon Avenue, LONDON. 


THE ORIGINAL AND BEST CORE COMPOUND. 


(Registerél Trade Mark.) 


The Spermolin Core Company, Halifax. © =. 
JOHN SMITH & SONS, Old Hall Court, Newcastle-on-Tyne, 


Telegrams—‘‘ SPERMOLIN, HALIFAX.”’ Telephone—397 Halifax 
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FOUNDRY 
PLANT. 


‘‘Rapid”’ Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS. 
FORGE PLANT. 


RoorTrs BLOWERS, 

“RaPiD” CUPOLAS, 
FOUNDRY PLANT. 
CENTRIFUGAL PuMPsS, 


A SPECIALITY 


| THE BRADFORD’ PATENT 


Boi.er FEED Pump 
BRADFORD. 


AND FANS. 
HiGH SPEED ENGINES 
Bros, 


Ltd., 


LADLES, HOISTS, 
PLATFORMS, 
JIB CRANES, Etc. 


96 & 98, Leadenhall Street, E.C. 


London Office — 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over agains 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘“‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 


The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.,” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and, the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 


Telegraphic Address—“‘ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co. Ltd. 


21, Church’ Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 


JOHN R. FYFE & CO., 
SHIPLEY, Yorks. 


JOHN HALL & CO.} 


OF STOURBRIDGE, LIMITED. 


STOURBRIDGE, ENGLAND. 


Manufacturers of 


FLRE BRICKS, BLAST 


FURNACE BRICKS AND 
CUPOLA BRICKS. 


FERRO-VANADIUM. *« * * * FERRO-TITANIUM. 
SILICO-MANGANESE {$s/70 and 1 %, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON containing 25 2%, 50 %, 75 9% Silicon. 

FERRO-CHROME 658/70 & cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 


WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” 


Telephone No. 1134 (3 lines). 


RAM MOULDING 
MACHINE 


(Daimler and Wardies Patent), 
fitted with | 


SELF-CONTAINED 
LIFTING APPARATUS 


BRITANNIA FOUNDRY CO., 
Coventry. 


London Agents: MURPHY, STEDMAN & CO., 180, GRAY’S INN ROAD, W.C. 
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fase The use of Mexican Fuel Oil for industrial - 

furnaces secures:—Increased Output—Saving 
in Time and Labour—Less Wastage of Metal 
—Higher Temperatures—-Greater Control. | 


Petroleum Products 


FINSBURY COURT, LONDON, E.C. 


Write for illustrated booklet: “Heavy Fuel 
Oil Installations for Industrial Furnaces.” 


NEW STEEL BARROW 


(PATENTED). 


‘*BRABY’S BALANCED BARROW.”’’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc: Its capacity is 
25 per cent. greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE,—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct frem the furnace. 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY wrousit STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY STEEL 


SHEETS: “EMPRESS” and “SUN;” BRANDS, 


FREDERICK BRABY & Co., Ltd., Rulise ‘Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 

Also at London, Deptford, Liverpool, Bristol, oom, and Satin. CONTRACTORS to BRITISH and FOREIGN 


The B.B.B.”” 


Telegrams—“‘ Braby, Glasgow.” 
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LOWEST PRICES FOR— 


Best Washed Welsh Foundry Coke. 4 GW 6G 
Best Durham Foundry Coke, 
Special Brass Foundry Coke. . 

Best Quality Ground Ganister. Best 
Nottinghamshire Red Sands. 


3 & 4, LINCOLN’S INN FIELDS 


Rolled Sand & Facing Loam. ow 3% Foundry Coke. 


KINGSWAY, LONDON, W.C. Best Yorkshire Steel 
oke. 
Smith's awe gt Derbyshire Foundry Coke. 


B 
‘ Worcestershire Red Sands 


we Coal Dust. 
Anthracite, Steam and House Coal. 
Smokeless Welsh Steam Wagon Coal. 


Telegrams—‘‘ Papplewick, Holborn, 
London.” . 


Telephone—Holborn 1946. 


COMPLETE PATTERN SHOP PLANT 


£88 COST, LESS POWER, uses ROOM—AND BETTER RESULTS, 


1265 Unive-sal 
Wood Workers in 
actual operation. 


Our Famous Uni- 
versal Wood Worker, 
mam when equipped with 
all possibie attach- 
ments, stands com- 
plete asa band saw, 
jointer, saw table, 
singie spindie 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felioe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panel raiser 
and knife grinder. 


500 of this num- 
ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular 


COMPLETE OF 
woo WORKING 
MACHINERY KEPT IN 
K FOR IMMEDI. 
ATE DELIVERY. 


Sole British, Colonial 
and Foreign Selling 
Agents — The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTD.. 278,282,872" LONDON, E.C. 


Contractors to 
War Office. 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


‘IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 


| SAN KEY 


Fireproof Steel Storage Bins. 
AND WAREHOUSE. 
Write for details, 
Josepb Sankey & Sons Ltd. 
Hadley.  Salop. 


is still the BEST and CHEAPEST Core Compound on the. Market. 
BEWARE OF IMITATIONS. 


THOMAS WILKINSON & CO., LTD., 
MIDDLESBROUGH. 
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FOUNDRY 


FROM 28 LBS. 10 
50 TONS. 


“ ASK FOR PRICE LIST. 


“a BRITANNIA WORKS. 


197, BLACKFRIARS. 
MANCHESTER. | 


} 
4 
; OF ALL KINDS AND FOR ALL PURPOSES. Be 
3. 
3 
3 | 
ps 
. 
&§ EVERYTHING FOR THE FOUNDRY. |} 
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